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Preface 


Philips Components—Signetics would like to thank you for your interest in our 
products. 


This handbook contains information and specifications on our Advanced BiCMOS 
interface components. 


We have selected a group of bus interface parts ideally suited to take advantage of 
our new QUBiC BiCMOS process. QUBIC is not a compromise of two processes, 
rather a truly integrated combination of our fastest Bipolar modules and an exciting 
new sub-micron CMOS. QUBIC allows us to offer the fastest bus interface products 
available. This high performance, speed and high output drive, is enhanced with 
low, low CMOS power dissipation and excellent noise immunity. 
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Data Sheet 


Identification Product Status Definition 







This data sheet contains the design target or goal 
specifications for product development. Specifications may 
change in any manner without notice. 






Objective Specification Formative or In Design 











This data sheet contains preliminary data and 
supplementary data will be published at a later date. 
Signetics reserves the right to make changes at any time 
without notice in order to improve design and supply the best 
possible product. 


Preliminary Specification Preproduction Product 





This data sheet contains Final Specifications. Signetics 
reserves the rightto make changes at any time without notice 
in order to Improve design and supply the best possible 
product. 







Product Specification Full Production 
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74ABTXXX FAMILY 

TYPE NO. DESCRIPTION PAGE 
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74ABT126 Quad: buffer: (S-Statey iciciis csdite. ee descssscestctecaascesaccuackaviaatesduseesed satesaseavdeaasdaacccetesssuesd leusesseeeedeteaasecsbeevestiucessaveds t 
74ABT240 Octal inverting buffer (3-State) oo... esssescsccscescsceeesseeccsccsscsncescaasecesscaseasessesssecssssssessuetscesaseneaeesenseeseseassas 27 
74ABT241 Octal buffer/line driver (3-State) x. scccccsiccecesssacesicsvcessdesensdelevannteancarcansceseriscgececesessecdusadensy cove en sebbescevavatvvseansctenss 30 
74ABT244 Octal buffer/line driver (3-State) 0... csescsssscessecescssssscacessesecsesnssaessceoessesseseeccetsesussseeesacaeeneceseeseesseneaesseeas 37 
T4ABT245 Octal transceiver with direction pin (3-State) ............ccccssecssccsseecssessscsesesssscescecsseesssensnesseseneeesseessececeeetaceesaseees 44 
74ABT273 Octal: D-ty Pe flip-flop wcsccscssucsdescssetecdesthessecsssssnssacizesccedessaskcectsdadecsuvensteesbtesacbetucns cvatasdoevesdacdasveveussnteus saecaseosveseacd 51 
74ABT373 Octal D-type transparent latch (3-State) ...........ccsccssssssssssesssessssceescecsecenssseccecseesaesaresseseesecesseuscesanesesuesseenseees 56 
74ABT374 Octal D-type flip-flop; positive-edge trigger (3-State) ........cecscccsscsssccsececsssssececssctcesesesencseceseseesnenaseseetessaescenes 65 
74ABT377 Octal D-type flip-thop: With GANS. x iacics ccsieciscdescetswcncuckdsncnccsondasaecedenacasdbececkoctacescedeacensenscdeatedsnssacnayouuesesessebeseila 74 
74ABT534 Octal D-type flip-flop, inverting (3-State) ............ecsssssscseesssessessseseesessnesssseesscaeseaesseasssnessssessesseeseeeeseeaessacsers 82 
74ABT540 Octal buffer, inverting (3-State) ............csssscsscssccessccssssscesssecsccssseessessecesccnstssseeesesesscsserascecesaeceneesenstenecseceessecenes t 
74ABT541 Octal buffer/line driver (3-State) ..........cscsssssssscssssscesssscesrsotsescescsneescsasesscssussrssssssscessesscseeseeasensessssvensensecssees 88 
74ABT543 Octal latched transceiver with dual enable (3-State) ............scsssesccsssecesesseesssesssccerscsesssssaceseseresussssensenenssesess 95 
74ABT544 Octal latched transceiver with dual enable, inverting (3-State) ...........ccssssesseereeressetsssesecereseesetseeseeseeseesacees 99 
74ABT573 Octal D-type transparent latch (3-State) ...........scsscseccssccsecssecesssecsessseseseneessesseesasenscsseceseeceenseaeeasseaeecauecseeanes 103 
74ABT574 Octal -D flip-flop (B=State) ssccsscsccscsacecaseseccbelaseacdssgcees saecdavlLecsisssuteoseshdeesbtsaveaiesvedes cessbssiestasaeseteeisencasiaedsdiasaes 112 
74ABT620 Octal transceiver with dual enable, inverting (3-State) ............csccsssscssssssssessecnseseessessenecescesseseeesnstetensessees 118 
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74ABT648 Octal bus transceiver/register, inverting (3-State) ..........ssecssecessseerteccessensessseeseecsasessseceesenecsseceaeeseeeaceneaces 135 
74ABT651 Transceiverregister, inverting (3-State) isso escscsanscanscxccsscecucansacncencossea to stesaaacts ewateevbacesasedcrdacetaatecceatudencdezadsbeal 139 
74ABT652 Transceiver/register, non-inverting (3-State) .........ssssseecesssesseesseecscsecesensaseatecesesseececsteneecsesaessceneereaseasaees 143 
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74ABT821 10-bit D-type flip-flop, positive-edge trigger (8-State) ....... cee sssssseecseeseeseeseseeceesecsseassescesnecssesssasaeeeoseessesees 152 
74ABT823 9-bit D-type flip-flop; with reset and enable (3-State) oo... esccseeenescceceseeceeesessseasssseseoseesseseesetsseasseeeees 156 
74ABT827 10-bit buffer/line driver, non-inverting (3-State) ..............ssccsesssscesssessscssssssecssssssnsessssecsessaesescesscesseseseesecsaceess 160 
74ABT833 8-bit transceiver with 9-bit parity checker/generator and error flip-flop..........csscssescecsssssseesorsssecencsscenecssnsonenses t 
74ABT834 8-bit inverting transceiver with 9-bit parity checker/generator and error flip-flop ............ccscsessseeecneeseeensenseneeeees Tt 
74ABT841 10-bit bus interface latch (3-State) 00.0.0... .scscsssscsssssscscsscsessscsssccsssssnsnsssceassnsseesassce sssseeesteceasenssnseeseessnseatee 163 
74ABT843 9-bit bus interface latch with set and reset (3-State) ............sescssesesseceeseerssnsseesetsnesnsssseeesessenseeseeessenenseesese 166 
74ABT845 8-bit bus interface latch with set and reset (3-State) ...........ccsssesceecsseecssescecessasessscsncsesenseeessnsaseeeacesenacsssaces 170 
74ABT853 8-bit transceiver with 9-bit parity checker/generator and error flag latch ............sscccsseseceesseesesercesssoreecencesseetee Tt 
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and error flag lath ..........ssceccessssersescessseseeseeres t 
74ABT861 10-wide: transceiver (3-State): ..4:.cscsesseccesscacescsesentsescdaevivdoacecececdpesouctacenasdccesddenedescdueedesnseauccccassaaveaesntescevercusarnes t 
74ABT863 9-bit bus transceiver (S-State) ai... csseseciccecdsscssecadevesssceuccceneuestvad sous oveestei cass siessesvatick svevoaucsiadaddctec sonsdosdudéatvotase 174 
74ABT2952 Octal registered transceiver (B-State) ........ ce sessccsecssceseeceesnssseeseessccecseaseccecssessceaeesacoeeesseensareeceeeceessaasesees 178 
74ABT2953 Octal registered transceiver, inverting (3-State) ...........ccsssssccsesscsessesseeseessesecessesseseceacseseesenssesecesceseueneeseeteesess T 

t For more information on this device, please contact the factory. 
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Buffers/Line Drivers 
74ABT125 Quad: buffer (S-State) wisc.sccsccnnsetsccvissvescestesascncegtavccussacdsicaacustane deus dessstecesscduvetcesessosdvadeesaatendensaaduateceonoastssesonsae t 
74ABT126 Quad buffer (S-State) i isaccsevsceassseccsesssesecttceaveacecssccceeeutl sonttevacedecacsesedsececcducevssugensnocessreseuassteoneeosebsnddiat eduacabdieassdtos t 
74ABT240 Octal inverting buffer (3-State) 0... cecscssscscecsecscecsesesescssecesnsenenseeeeeneseaeseeerseceeceseseacesesssseeesneseasensesssasssensooese 27 
74ABT241 Octal buffer/line driver (3-State) ............ccescssssscsecssecsscesecessesnsessacecnecssaeeaeeceaseesececececesceseenecesensesencseaeesseseeteneas 30 
74ABT244 Octal bufferfline driver (3-State) ee ceeeceesceseteceseecsessesesescseessscessesssssncesensussecesseceseseuseeesesteanseceneeteesens 37 
74ABT540 Octal buffer; inverting (B-State) .....:..:ciscccsccesscsssaccsnccescecccttoussdacscasevsocuesseaccesenteovateceseestecseodecdsousasouseecdtonserseoseis T 
74ABT541 Octal buffer/line driver (3-State) 00... ce ccesssssscessecessecesceeecoecesceceesececnecece staceesssesesceessassnsusesessesesssuacessnsossceess 88 
74ABT827 10-bit buffer/line driver, non-inverting (3-State) ......... ce eseccessecsssecsesserseseseessseesssseesessscesssssceesseneeeusssasseseenes 160 
Flip-Flops 
74ABT273 Octal. D-type Tip=flOp si .c.ce.203 desseds cbecseccsea eos cath csbocans deteceasyes Gitegevevendasuncetbhce teededaetddvcd edith tateaaseeacdada sot gpennseeeasas 51 
74ABT374 Octal D-type flip-flop; positive-edge trigger (3-State) 0... esessssccessessseecncessuscesssssessasescnscesseneessnsessseeeoeees 65 
74ABT377 Octal D-type flip-flop With enable oe eeeeseeeeseseesesessenscessessseceesesssausnsssssonavadsasasesssenenassuseseessesseesoesssscees 74 
74ABT534 Octal D-type flip-flop, inverting (3-State) 2.0.0... ee eescesecesecsssseceeecseseceeosescnsessssansausecaneesuaseasoessacessneesseseneeeeaes 82 
74ABT574 Octal Dtlip-tlop (G-State) ic... sccccsi-scecass se csacescetanssbieesscstcasteausbeesuaceececiestlecsySeeseceaececcest lunexceedscedvectusseceusesntnd ess 112 
74ABT821 10-bit D-type flip-flop, positive-edge trigger (8-State) 0.0... cee cseessseeseceseesssecsesscneeeseceeseeceesensesenesoseeseneesens 152 
74ABT823 9-bit D-type flip-flop; with reset and enable (3-State) ............eessseecesseseeeesssnsceeesnseneesecessesesseavecsesenensancnsesoes 156 
Transceivers 
74ABT245 Octal transceiver with direction pin (3-State) ...........cssesssssecccnccsseccrcccsssesccessesececcscsseaccsnseseeessceseccesenssssoeseseasees 44 
74ABT620 Octal transceiver with dual enable, inverting (3-State) ......... ee csesesscesserceseecesesensserscssssaateesseecumseceseensneceeeas 118 
74ABT623 Octal transceiver with dual enable, non-inverting (3-State) ...........cceeessceeseeecesssecessseseseenscesesesnsnssseasensnsaes 121 
74ABT640 Octal transceiver with direction pin, inverting (3-State) ...... ee eseteseeesesecsssestenseresssseseesessasesorseseesseesersaees 128 
74ABT657 Octal transceiver with 8-bit parity generator/checker (3-State) 20... esseseceesseneerstesesesessnssesseessensensseesens 147 
74ABT833 8-bit transceiver with 9-bit parity checker/generator and error flip-flOp oo... es ecsseseeseceeeeesceesseceseneseetesesneeetes Tt 
74ABT834 8-bit inverting transceiver with 9-bit parity checker/generator and error flip-flop ...........essceeneessseccscesaseeneeeenees t 
74ABT853 8-bit transceiver with 9-bit parity checker/generator and error flag latch .........sesssecseeeceseesssesseressneesssaneensasoes t 
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and error flag latch ..........:sccsccccssscsseesssereeensssees t 
74ABT861 10-wide transceiver (B-State) i..55sccccesdesevanzcicvesssastccstcsceatbscs vedeccesseccetssecetuncsteutenatssensssssesvehentnatGeededestesesensineusaves t 
74ABT863 9-bit bUS transCeiVer. (B-State) sisc..ccisscscscsessesscsnisccasoosecessasceseieecososvsodacs scesceVecay sasecsvateneustusdecsadecednscesedesvestecstes 174 
Registered Transceivers 
74ABT543 Octal latched transceiver with dual enable (3-State) ........ sc eessseseserseeeesessrsseesenessssenseesecscsesssssseseessassnsoes 95 
74ABT544 Octal latched transceiver with dual enable, inverting (3-State) ...........csesessssseecessesseseeeotaseeseesssetersessesneseetes 99 
74ABT646 Octal bus transceiver/register (3-State) ...........ccessesesssccsecesnresssenceessecsscesessscacesestsesessssesessueessesesenesseasensenseas 131 
74ABT648 Octal bus transceiver/register, inverting (B-State) 0.0... ssecsssssescssceessseceeassesessnseeessssscseuesecsssasssesussseueesanes 135 
74ABT651 Transceiver/register, inverting (3-State) ............csscsscssecscseeesessscessceeesecceesseeceaceceesnsecsesecseeseesesssoeesserseaeaeeeseseas 139 
74ABT652 Transceiver/register, NON-inverting (3-State) ........ cc cscsseeececsscesceseceseesecsesseeseasececancsseeeeeseseusecesesessneeessaeees 143 
74ABT2952 Octal registered transceiver (3-State) .........sscescsssccesscscesseescecssseccasseseececessecesaeesseesaeceeeaecesaecesaeensesaseneneceseas 178 
74ABT2953 Octal registered transceiver, inverting (3-State) ...........sssscsssesccssccescssseeeeceessseceestsssarecesesensnensesssosesseussaeaeeeess t 


t For more information on this device, please contact the factory. 
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74ABT573 Octal D-type transparent latch (3-State) ..........cscsccssccsssssecsssscsecssscsecssecscesecsseseessseeseseresseeseseseeeesesssassaeesssanes 103 
74ABT841 10-bit ‘bus: interface latch (B-State): cccsssesssccsessvcsszestvscvsaceostnesased cosnsientoscecsasstbeenedbsbetesubcteeecdlesesesauvieseesosvesetes 163 
74ABT843 9-bit bus interface latch with set and reset (3-State) ........ ee sssecscessesecssessssesseeessesssnerssesnseessessnessarerseaeseene 166 
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74ABT657 Octal transceiver with 8-bit parity generator/checker (3-State) 0.0... eescessssessssssescesssssesaseeessnesacseseensesnseens 147 
74ABT833 8-bit transceiver with 9-bit parity checker/generator and error fiP-flop.........eesecsssesesessssessecssessessecsensseesaeenensen T 
74ABT834 8-bit inverting transceiver with 9-bit parity checker/generator and e@rrOr flip-flop ........eeeeceeeseesecceseeeeeseeeeseaseeaes t 
74ABT853 8-bit transceiver with 9-bit parity checker/generator and error flag latch ..........sssssseesseecseneeseeseeeceeenssesesseneeens t 
74ABT854 8-bit inverting transceiver with 9-bit parity checker/generator and error flag latch ...........:scccsssesseseeeeeestareseeees t 


t For more information on this device, please contact the factory. 
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74 ABT XXX X 


Package Designation 
N = Plastic Dual-In-Line 
D = Plastic Small Outline 


3 Character Device Code 
Designates Advanced BiCMOS TTL Process 


74 = Commercial Operating Temperature Range 
—40°C to +85°C 






TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE 


é 5 D = Plastic Small Outline 
Tae et Glo aes'e PETA N = Plastic Dual-In-Line 
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INTRODUCTION 

A true BICMOS process, such as QUBIC, 
gives and integrated circuit designer a great 
deal of freedom in approaching the optimum 
requirement goals of the system designer. 
The input and output structures can be 
designed in such a way that they are 
optimum from a system standpoint. Noise 
characteristics such as ground bounce and 
EMI can be minimized without performance 
degradation. Speed can be maximized 
towards that of the fastest bipolar devices 
and power dissipation can be greatly reduced 
below even pure CMOS approaches. 


QUBiC PROCESS 

The QUBiC BiCMOS process from Philips 
Components-Signetics is truly a major 
achievement in semiconductor process 
technology. With equal emphasis on 
optimization of the CMOS as well as the 
bipolar devices, the process offers 13 GHz 
bipolar NPN devices, one micron NMOS 
devices, and one micron PMOS devices, 
altogether with three layers of Al/Cu 
interconnect. The devices are completely free 


TPLH vs. TEMPERATURE (Temp) 


Section 1 


Introduction 


of latch-up, have high ESD protection, show 
no electromigration, and due to low bipolar 
reverse leakage currents and lightly doped 
CMOS drains, show extremely long reliability 
lifetimes. From an electrical performance 
standpoint the results of this process are 
clear. 


AC CHARACTERISTICS 

Speed is almost always the first characteristic 
considered when choosing an integrated 
circuit. With bus frequencies constantly on 
the rise and the demand for greater data 
transfer rates continuously increasing, bus 
interface devices have become especially 
sensitive to speed. Figure 1 clearly shows the 
advantage of Philips Components-Signetics 
ABT Advanced BiCMOS interface devices. 


Supply voltage and temperature stability is 
also an important feature of a product. 

Figure 1 shows the propagation delay versus 
change in the supply voltage and change in 
temperature. The temperature stability of ABT 
devices is again a by-product of the process 
technology. A bipolar transistor generally 


becomes stronger with increases in 
temperature and a CMOS transistor slows 
down with an increase in temperature. The 
effective addition of these two phenomena 
create the desirable feature shown in the 
figure. The flat slope of these curves 
essentially removes the variables of power 
supply and temperature from a designer's list 
of considerations. It also ensures that the 
device will be more resistant to unexpected 
system deviations from supply and 
temperature norms. 


INPUT CHARACTERISTICS 

The ABT Advanced BiCMOS interface 
devices have TTL input electrical levels, 
guaranteed switching between 0.8V and 2.0V 
(typically 1.6V) in order to be driven by TTL or 
CMOS level buses. They have the desired 
CMOS characteristic of very low input current 
loading and input capacitance in the 3 - 4 pF 
range. This feature ensures that the devices 
lightly load the buses they are interfacing to, 
allowing the devices to be driven from lower 
output current devices on a local bus, thus 
allowing higher system integration. 


TPHL vs. TEMPERATURE (1,5) 


C= 50pF, 1 Output Switching 


C,= 50pF, 1 Output Switching 


Max 
HEEEEEEEEEEEEEEE mae 


TTT 


eee Typ@5.SV 


55 25 125 


Figure 1. Propagation Delay (’245 Function) 
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VOL vs. (OL 


Voc= 5.0V, Trnp= 25°C 
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Figure 2. 


OUTPUT CHARACTERISTICS 

The BiCMOS interface devices have TTL 
output electrical levels, guaranteeing a Vo, of 
0.55V (typically 0.4V) while sinking 64mA and 
guaranteeing a Voy level of 2.0V (typically 
3.1V) while sourcing 32mA. Unlike a pure 
bipolar output structure, these outputs will 
effectively “turn-off” when the output is in the 
high state or the disabled state and will no 
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2.0V 





contribute to Icc. This causes I¢cy and Io¢gz 
values to be essentially zero. When the 
output is in the low state, the device will show 
some Icc_ but this value is less than most 
equivalent bipolar devices by a factor of three 
to four. 


In order to effectively drive heavily loaded 
local bus applications or almost all backplane 
or system bus applications, high output 


2.4V 


VOH vs. JOH 
Vec= 5.0V, Tamb= 25°C 


ret eid 
Aces 
fala tle EN Whee! 


2.8V 3.2V 


Vor versus Io, and Voy versus Ioy (74ABT245) 


current drivers are required. The Philips 
Components-Signetics ABT devices provide 
as standard 64mA lIo,, enough current for 
nearly all bus driving applications. Figure 2 
shows the output current versus voltage 
characteristic for an ABT output structure. 
This clearly shows the ability of the output to 
source and sink large amounts of current to 
and from the bus to which it is interfaced. 
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Figure 3. 


POWER DISSIPATION 

Device power dissipation is of greater 
concern now than is was only a few years 
ago. The largest influence on this trend is 
almost certainly the move towards smaller, 
more compact systems and their related 
reliability concerns. Along with this, the 
increased popularity of surface mount 
devices has driven heat dissipation 
specifications towards zero. No longer can 
ten interface devices sitting disabled on a bus 
be allowed to dissipated five watts of power. 
The ABT Advanced BiCMOS interface 
devices from Philips Components—Signetics 
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Current Consumption vs. Frequency ('245 Function) 


will be guaranteed to dissipate typically zero 
power (microwatts) when disabled or in the 
high state. 


Itis certainly true that static power dissipation 
is not the entire story. The device, after all, 
will be in a critical path and will, therefore, be 
under some pressure from the devices to 
which they are interfaced to operate. Figure 3 
illustrates the relative current consumption of 
a popular octal device when the devices is 
under operation. Each output is loaded with a 
50pF load and counts through a binary code 
from 00000000 to 11111111 at the given 
frequency. 


It is common knowledge that pure CMOS 
devices perform rather poorly with respect to 
power dissipation at very high frequencies. It 
can also be noted, however, that pure bipolar 
devices also show a positive, non-zero slope 
of Icc versus frequency. It can be seen in the 
figure that the ABT BiCMOS parts will 
consume roughly the same amount of delta 
current versus delta frequency (slope) as 
bipolar/other BICMOS, but its overall 
magnitude is approximately 100 mA less than 
a pure bipolar approach over the entire 
frequency range and 40 mA less than a 
competing BiCMOS approach. 
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NOISE 

Ground and Veg noise generated by an 
integrated circuit has been greatly recognized 
as an undesirable feature that needs to be 
addressed by the IC manufacturer and not by 
the system designer alone. Supply noise 
causes numerous problems ranging from 
propagation delay degradation to logic errors 
to EMI/FCC failures. Considerable attention 
has been focused on noise and its related 
issues and Figure 4 shows a comparison of 
various devices available and their equivalent 
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ground bounce voltage (Vo;p). Philips 
Components-Signetics ABTXXX devices 
have been responsibly designed to exhibit 
less than 800mV of ground noise which can 
be observed in Figure 4. 


CONCLUSION 

Philips Components—Signetics Advanced 
BiCMOS interface logic begins a new chapter 
in interface logic performance. Using a new 
revolutionary integrated bipolar and CMOS 


process, the devices allow for faster, high 
drive applications while lowering power 
dissipation to previously unreachable levels. 
High speed and high drive were not acquired 
at the cost of high power dissipation, 
increased bus loading, or increased noise. 
Together with support from the widest range 
international supplier of logic devices in the 
world, Philips Components—Signetics 
ABTXXX Advanced BiCMOS interface logic 
devices have become the high performance 
interface logic of choice. 
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PHILIPS COMPONENTS- 


SIGNETICS QUALITY PROGRAM 
In 1979, Philips Components—Signetics recog- 
nized that quality was becoming a major com- 
petitive issue, not only in the semiconductor 
business but also in other industries. Increases 
in the volume of products imported from the Far 
East (steel, automobiles, and consumer prod- 
ucts) sent strong signals that new competitive 
forces were at work. 


Philips Components—Signetics quickly began 
to investigate a variety of quality programs. The 
company realized that quality improvement 
would require a contribution from all em- 
ployees. Managementcommitmentand partici- 
pation, however, was recognizedas the primary 
prerequisite for this program to work success- 
fully. Resources required for the resolution of 
defects under management control. 


In 1980, Philips Components-Signetics devel- 
oped a program which focused on quality man- 
agement. Rearranging previous quality control 
philosophies, Philips Components—Signetics 
developed a decentralized, distributed quality 
organization and simultaneously installed a 
quality improvement process based on the 
14-Step improvement program advocated by 
Phil Crosby. The process was formally begun 
company-wide in 1981. Since then substantial 
progress has been madein every aspectof Phi- 
lips Components-Signetics' operations. From 
incoming raw material conformance to im- 
provements in clerical errors — every depart- 
ment and individual is involved and striving for 
Zero Defects. Zero Accept sampling plans and 
Zero Defects warranties are evidence of Philips 
Components—Signetics’ ongoing commitment 
and progress in quality. 


Today, Philips Components—Signetics’ quality 
improvement process has had a far-reaching 
impact on all aspects of our business. Philips 
Components—Signetics provided its customers 
with products of refined electrical and mechani- 
cal quality. And through continual use andmod- 
ification of the Crosby program, Philips 
Components-Signetics is providing itself with 
well-defined method of managing ongoing im- 
provement efforts. 
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PHILIPS COMPONENTS-— 
SIGNETICS’ ZERO DEFECTS 
WARRANTY 

In recent years, American industry has de- 
manded increased product quality of its IC 
suppliers in order to meet growing international 
competitive pressure. As a result of this quality 
focus, it is becoming clear that what once 
thoughtto be unattainable— Zero Defects— is, 
in fact achievable. 


Philips Components—Signetics offers a Zero 
Defects Warranty which states that it will take 
back an entire lot if a single defective part is 
found. This precedent setting warranty has ef- 
fectively ended the IC industry’s * war of the 
AQLs" ( Acceptable Quality Levels). The ongo- 
ing efforts of IC suppliers to reduce PPM (Parts 
Per Million) defect levels is now a competitive 
customer service measure. This intense com- 
mitment to quality provides an advantage to 
today’s electronics OEM. That advantage can 
be summed up in four words: Reduced Costof 
Ownership. 


As IC customers look beyond purchase price to 
the total cost of doing business with a vendor, 
it is apparent that a quality—-conscious supplier 
like Philips Components—Signetics, represents 
a viable cost reduction resource. Consistent 
high-quality circuits reduce requirements for 
expensive test equipment and personnel, and 
allow for smaller inventories, less rework, and 
fewer field failures. 


PHILIPS COMPONENTS-— 
SIGNETICS’ STATISTICAL 
PROCESS CONTROL (SPC) 


Although application of statistics in our process 
developmentandmanufacturing activities goes 
back to the early 1970's, the corporate-wide 
emphasis on Statistical Process Control (SPC) 
did not come until mid—1984. 


A natural evolution of our quality process made 
introduction of SPC and other related programs 
an inevitable event. SPC was, therefore, intro- 
duced under the quality umbrella. 


The objective of the SPC programs to introduce 
a systematic and scientific approach to busi- 
ness and manufacturing activities. This ap- 
proach utilizes sound statistical theory. 
Managers are expected to be able to turn data 
into information, and make decisions solely on 
data (not perception). 


The most critical and challenging aspect of im- 
plementing SPC is establishmentof a discipline 
within the operating areas so that decision mak- 
ing is fundamentally based on verifiable data, 
and actions are documented. The other is real- 
ization of the fact that statistical tools merely 
point out the problems and are not solutions by 
themselves. The burden of action on the pro- 
cess is still on the implementers’ shoulders. In 
order to implement SPC effectively, three steps 
are continually followed: 


Documenting and understanding the process, 
using process flow charts and component dia- 
grams. 


Establishing data collection systems, and using 
SPC tools to identify process problems and op- 
portunities for improvement. 


Acting on the process, and establishing guide- 
lines to monitor and maintain process control. 


Repeating steps 1-3 again. 


These fundamentals are the basis of establish- 
ing Philips Components—Signetics’ specifica- 
tions and operating philosophy with respect to 
SPC. Philips Components-—Signetics believes 
a solid foundation creates a permanent system 
and accelerates our quality improvement pro- 
cess. 


PHILIPS COMPONENTS-— 
SIGNETICS QUALITY 


PERFORMANCE 

Philips Components-Signetics Quality |m- 
provement Program has influenced our entire 
production cycle — from the purchases of raw 
materials to the shipment of finished product. 
The involvement of all areas of the company 
has resulted in impressive quality improve- 
ments. A traditional quality gauge is final prod- 
uct electrical and visual-mechanical defect 
levels as measured upon first submittal results 
at Philips Components—Signetics outgoing 
Quality Assurance gates; Estimated Process 
Quality (This is the PPM Level at our first outgo- 
ing inspection for all accepted and rejected 
lots.). Current product shipments routinely re- 
cord below 20PPM (Parts Per Million) electrical 
defect levels and 150PPM visual—mechanical 
defect levels. Since Philips Components-Sig- 
netics utilizes zero accept sampling on all fin- 
ished production inspection, any lot with one or 
more rejects is 100 percent rejected. 
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The most meaningful measure in our product 
quality is how we measure up to our customer's 
expectations. Many customers routinely send 
us incoming inspection data on our products. 
One major mainframe manufacturer has re- 
ported zero defects in electrical, visual—me- 
chanical, and hermeticity and has reported a 
100 percent lot acceptance rate on Philips 
Components-Signetics’ Standard Products 
Group product for over a year. Due to this type 
of performance, an increasing number of our 
customers are eliminating expensive incoming 
inspection testing and have begun implemen- 
tation of Philips Components—Signetics’ Ship~ 
to Stock Program. 


PHILIPS COMPONENTS-— 
SIGNETICS SHIP-TO-STOCK 


PROGRAM 

Ship-to—Stock is a formal program developed 
at the request of our customers to help them re- 
duce their costs by eliminating incoming test 
and inspection. Through close work with these 
customersin our quality improvement program, 
they became confident that our defect rates 
were so low that the redundancy of incoming 
inspections and testing was not only expen- 
sive, but unnecessary. They also saw that add- 
ed component handling increased the potential 
of causing defects. 


Ship-to—Stock is a joint program between Phi- 
lips Components—Signetics and a customer 
which formally certifies specific parts to go di- 
rectly into the customer’s assembly line or in- 
ventory. This program was developed at the 


request of several major manufacturers after 
they had worked with us and had a chance to 
experience the data exchange andjoint correc- 
tive action occurring as part of our quality im- 
provement program. 


Manufacturer using large volumes of ICs, those 
who are evaluating Just-in—Time delivery pro- 
grams, or those who want to reduce or avoid 
high-costincoming inspection are strongly en- 
couraged to participate in this worthwhile pro- 
gram. Contact your local Philips 
Components-Signetic'’s sales representative 
for further assistance and information on how 
to participate in this program. 


SUMMARY 

The Philips Components—Signetics Quality Im- 
provementProgram has hada far-reaching im- 
pact on all aspects of our business. It has, of 
course, provided our customers with products 
of improved electrical and mechanical quality 
and has provided Philips Components—Signet- 
ics with a method of managing product reliabil- 
ity improvement to ensure that Philips 
Components-—Signetics’ products continue to 
perform as specified. 


The corrective action teams that work to elimi- 
nate the cause of defects in Philips Compo- 
nents—Signetics’ products are committed to 
producing highly reliable integrated circuits 
and, as demonstrated by our continually im- 
proved product reliability 

performance, we are well on the way to achiev- 
ing our objective, ZERO DEFECTS. 


Table I Reliability Assurance Programs 












New Process Qualification 





New Product Qualification 









SURE Ill 


DESCRIPTION OF STRESSES 
SHTL-Static High Temperature Life: 

SHTL stressing applies static DC bias to the de- 
vice. This has specific merit in detecting ionic 
contamination problems which require continu- 
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Reliability Function Typical Stress 


High Temperature Operating Life 
Temperature—Humidity, Biased, Static 
High Temperature Storage Life 
Pressure Pot 
Temperature Cycle 


High Temperature Operating Life 
Temperature—Humidity, Biased, Static 
High Temperature Storage Life 
Pressure Pot 

Temperature Cycle 

Electrostatic Discharge Characterization 


High Temperature Operating Life 
Temperature—Humidity, Biased, Static 
High Temperature Storage Life 
Pressure Pot 

Temperature Cycle 


= 


ous uninterrupted bias to drive contaminants to 
the silicon surface. The voltage bias must be 
maintained until the device are cooled down to 
room temperature from the elevated life test 
temperature. DHTL stressing is not as effective 












RELIABILITY ASSURANCE 
PROGRAMS 

F N PRODUCT 
RELIABILITY 


During the period from 1981 to 1984, continuing 
improvements in process and material quality 
had a significant impact on product reliability. 


Since 1984, Philips Components—Signetics 
has intensified its effort to markedly improve 
product reliability. Corporate Reliability Engi- 
neering, Group and Plant Reliability Units, Phi- 
lips Research Labs-Sunnyvale, and 
Manufacturing Engineering work jointly on nu- 
merousimprovement activities. These focused 
activities enhance the reliability of Philips Com- 
ponents—Signetics future products by providing 
improved methods for reliability assessment, 
increased understanding of failure physics, ad- 
vanced analytical techniques, and aid in the de- 
velopment of material and processes. 


RELIABILITY MEASUREMENT 


PROGRAMS 

Philips Components—Signetics has developed 
comprehensive product and process qualifica- 
tion programs to assure that its customers are 
receiving highly reliable products for their criti- 
calapplications. Additionally, ongoing reliability 
monitoring programs, SURE III and Product 
Monitor, sample standard production on aregu- 
larly established basis (see Table | below). 








Each new wafer fab process 









Each new product family 












Each fab process family, every four weeks 





in detecting such problems because the bias 
continuously changes, intermittently generat- 
ing and healing the problem. Fer this reason, 
SHTL has typically been used as the acceler- 
ated life stress for Standard Product products. 
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HTSL-High Temperature Storage Life: 
This stress exposes the parts to elevated tem- 
peratures (150°C—1 75°C) with no applied bias. 
For plastic packages, 175°C is the high 

end and of its safe temperature region without 
accelerating untypical failure mechanisms. 
This test is intended to accelerate mechanical 
package- related failure mechanism such as 
Gold—Aluminium bond integrity and other pro- 
cess instabilities. 


THBS—Temperature-Humildity, Blased, 
Static: 
The accelerated temperature and humidity bias 


is performed at 85°C and 85% relative humidity 


(85°C/ 85% RH). In general, the worst case 
bias condition is the one which minimizes the 
device power dissipations and maximizes the 
applied voltages. Higher power dissipations 
tend to lower the humidity level at the chip sur- 
face and lessen the corrosion susceptibility. 


TMCL—Temperature—Cycling, Air to Air: 

The device is cycled between the specified up- 
per and lower temperature without power in an 
air or Nitrogen environment. Normal tempera- 


ture extremes are -65°C and +150°C with a 
minimum 10 minute dwell and 5 minute transi- 
tion per MIL-STD-883C, Method 1010.5, Con- 
dition C. This is a good test to measure the 
overall package to die mechanical compatibili- 
ty, because the thermal expansion coefficients 
of the plastic are normally very much higher 
than those of the die and leadframe. However, 
for large die the stress may be too severe and 
induce failures that would not be expected in a 
real application. 


PPOT-Pressure Pot: 

This stress exposes the devices to saturated 
steam at elevated temperature and pressure. 
The standard condition is 20 PSIG which oc- 


curs at a temperature of 127°C and 100% RH. 
The stress is used to test the moisture resis- 
tance of plastic encapsulated devices. The 
plastic encapsulant is not a moisture barrier 
and will saturate with moisture within 72 hours. 
Since the chip is not powered up the chip tem- 
perature and relative humidity will be the same 
as the autoclave once equilibrium is reached. 
Because the steam environment has an unlim- 
ited supply of moisture and ample temperature 
to catalyze thermally activated events, it is ef- 
fective at detecting corrosion problems, con- 
tamination induced leakage problems, and 
general glassivation stability and integrity. It is 
also a good test for both package integrity 
(cracks in the package), and for die cracks (the 
moisture swells the plastic enough to stress the 
die—also the moisture causes leakage paths in 
the crack itself). 
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PRODUCT AND PROCESS 
PROGRAMS 


Qualification activity is centered around new 
products and processes and changes in prod- 
ucts and processes. The goal is to assure that 
the products can meet the qualification require- 
ments prior to general release, andon an ongo- 
ing basis to demonstrate conformance to those 
requirements. The nature and extent of reliabil- 
ity stressing required depends on the type of 
change and the amount of applicable reliability 
data available. 


A full qualification may include Early Failure 
Rate (EFR), intrinsic Failure Rate (IFR), and 
Environmental Endurance Stressing. Such 
stress plans are reserved for introductions or 
changes that involve new or untested material 
or processes and, as such shouldbe subjected 
to the maximum reliability interrogation. This 
normally entails a full range of biased and un- 
biased temperature and humidity stresses 
along with thermo—mechanical stresses. 


For changes that are of limited scope, the full 
range of qualification stressing may notbe war- 
ranted. In these instances, the nature and ex- 
tent of the change is examined and only those 
stresses which provide a valuable measure of 
the change, or those which will detect potential 
weaknesses, are performed. 


PHILIPS 
COMPONENNTS-SIGNETICS’ 


SELF-QUAL PROGRAM (SSQP) 

Self—Qual is a joint program between Philips 
Components-Signetics and a customer which 
formally communicates Philips Components— 
Signetics’ qualification activities for a new or 
changed product, process, or material. The 
Philips Components—Signetics Self Qual pro- 
cess provides our customer's engineering 
groups an opportunity to participate in the de- 
velopment of the qualification plan. During the 
qualification process, customers may audit the 
project, and can receive interim updates of 
qualification progress. Upon completion, for- 
mal detailed engineering reports are provided. 


The major impact to the customer comes from 
the reduced workload on the component engi- 
neering and qualification groups. These engi- 
neering resources generally divide their time 
between routine qualification activity and prob- 
lem resolution on critical components. By elimi- 
nating the need to perform qualification for one 
of the basic vendor changes the customer com- 
ponentengineer can spend more of his time re- 
solving the critical product issues. In addition, 
the total amount of stress hardware needed to 
perform qualification life tests and other envi- 
ronmental evaluations can be reduced, saving 


the customer facility costs and reducing operat- 
ing expense. 


Self—Qual is a no-risk proposition for the cus- 
tomer. Each Self-Qual proposal provides a de- 
tailed description of what we are changing and 
why. It includes a detailed plan of what we in- 
tend to do to establish the reliability of the prod- 
ucts affected. If the customer wishes to have 
product added to the plan or select some addi- 
tional stresses, or prefers alternative stress 
conditions, Philips Components—Signetics will 
do everything possible to accommodate those 
requests. After that, if the customer is still un- 
comfortable with the recommended change, 
they are under no obligation to accept our data, 
and they may perform their own qualification 
program in addition to Philips Components— 
Signetics. 


Customers who are interested in participating 
in this program should contact their local Sig- 
netics sales representative or Philips Compo- 
nents—Signetics Corporate Reliability 
Engineering department directly. 


SURE Ill RELIABILITY 
MONITORING PROGRAM 


In order to implement an improvement pro- 
gram, a standard measure of performance was 
needed. Philips Components—Signetics uses 
the results from the SURE III Reliability Moni- 
toring Program as its basic ongoing measure of 
product reliability performance. This program 
samples all generic families of products man- 
ufactured by Philips Components—Signetics, 
and utilizes standardized stress methods and 
test procedures. This system is augmented by 
new product and process qualification activities 
and infant mortality monitoring programs. 


Philips Components-—Signetics adoptedamea- 
surement philosophy based on the premise of 
continual improvement toward our perform- 
ance standard of zero defects. 


We also increased our standard Pressure Pot 
stress conditions from 15 PSIG/121°C to 20 


PSIG/127°C. This reduced stress duration 
from 168 hours to 72 hours, andincreasedhigh 
volume sampling, which increased sensitivity 
to low defect levels. 


Our standard monitoring program, SURE Ill, in- 
cludes the stress conditions as described in 
Table Il. 


PRODUCT MONITOR 
In addition to the SURE III program, each Phi- 
lips Components—Signetics assembly plant 


performs Pressure Pot (20PSIG, 127°C, 
72hours) reliability monitors on a weekly basis 
for each molded package type by pin count. 
The purpose of this program is to monitor the 
consistency of the assembly operations for 
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such attributes as molding quality and die at- 
tach and wire bond integrity. This data is re- 
ported back to manufacturing operations and 
corporate and group reliability and quality as- 
surance departments by electronic mail each 
week. 


RELIABILITY EVALUATIONS 

In addition to the product performance monitors 
encompassedin the SURE Ill program, Philips 
Components—Signetics' Corporate and Group 
Reliability Engineering departments sustain a 
broad range of evaluation and qualification acti- 
vities. 


Included in the engineering process are: 


Evaluation and qualification of new or changed 
materials, assembly/wafer—-fab processes and 
equipment, productdesigns, facilities, and sub- 
contractors. 


Devices or generic group failure rate studies. 
Advanced environmental stress development. 


Failure mechanism characterization and cor- 
rective action/prevention reporting. 


The environmental stresses utilizedin the engi- 
neering programs are similar to those utilized 
forthe SURE III program, however, more highly 


Table Il SURE III Reliability Monitoring Programs 


Reliability Function Stress Conditions 


Static High Temperature Operating Life (SHTL) 


High Temperature Storage Life (HTSL) 


Temperature—Humidity, Biased, Static (THBS) 


Temperature Cycling (TMCL) 


Pressure Pot 


Tj 2 150°C, Ta = 125°C to 150°C, 
Biased condition = Static, 

Voc = MAX, 

Duration = 1000 hours 


Ta = 150°C, 
Biased condition = None, 
Duration = 1000 hours 


Ta = 85°C + 3°C, 
Humidity = 85% RH + 5%, 
Biased condition = Static, 


Vcc = MAX, 
Duration = 1000 hours 


—accelerated conditions and extended dura- 
tions typify these engineering projects. Addi- 
tional stress systems such as biased pressure 
pot, power-temperature cycling, and cycle— 
biased temperature-humidity, are often in- 
cluded in some evaluation programs. 


STRESS FACILITY QUALITY 

Philips Components—Signetics quality im- 
provement has reached all functional areas of 
the company, and the reliability stress laborato- 
ries are no exception. Corporate Reliability 
Laboratory (CRL) is one of the many areas 
where the benefits of the quality improvement 
process pays repeated dividends. 


Ta = 65°C ( 40°C -10°C) to +150°C ( +10°C -0°C), Air-to—Air, 


Dwell time = 10 minutes minimum each extreme, 


Biased condition = None, 


Duration = 1000 cycles for plastic package, 300 cycles for ceramic package 


Ta = 127°C + 2°C, 20 PSIG +0.5 PSIG (PPOT). 


100% saturated steam, 
Biased condition = None, 
Duration = 72 hours 


NOTE : Vcc = MAX is generally equal to Voc = MAX as specified in Data Manual 


CRI utilizes stress which accelerate failure 
tates hundreds to thousands of times, requiring 
precision and control to make reliability data 
meaningful. Stress loading schedules are 
maintained with absolute regularity and cham- 
bers are never off-line beyond scheduled load- 
ing plans. Board currents are recorded prior to 
and at each interval on biased stresses, and 
monitoring of in~oven currents is conducted 
daily. 


Thermal modeling of the Temperature Cycling 
systems has been accomplished and all loads 
are carefully weighed to ensure that thermal 
ramps are consistent. 


Pressure Pot and Biased Pressure Pot sys- 
tems utilize microprocessor controllers, and 
are accurate to within 0.1 degree centigrade. 
Saturation is guaranteed via automatic timing 
circuits, and a host of fail-safe controls ensure 
that test groups are never damaged. 
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Electrostatic discharge (ESD) handling pre- 
cautions are standard procedures in the labora- 
tories, and the occurrences of devices lost, 
zapped, or overstressed have become almost 
non-existent. 


RELIABILITY IMPROVEMENT 
PROGRAMS 


Currently, Philips Components—Signetics is in- 
volved in a number of reliability improvement 
programs intended to enhance product reliabil- 
ity performance. A series of activities are cur- 
rently addressing failure rate reduction in 
thermal cycling stresses, particularly on large 
die. Other reliability improvement programs in- 
volve the use of Silicon Nitride and other tech- 
nologically advanced passivation systems to 
increase the high humidity resistance of sensi- 
tive products. 


Reducing early life failures has become amajor 
focus at Philips Components—Signetics. Nu- 





merous corrective action teams are in the pro- 
cess of establishing high volume monitors 
capable of accurately describing parts per mil- 
lion (PPM) level infant failure rates. From data 
produces via these monitors, improvement in 
wafer fabrication process and assembly pro- 
cess technologies are developed to minimize 
integrated circuits defect levels. 


RELIABILITY PUBLICATIONS 

Data from from all these activities is made avail- 
able to all Philips Components—Signetics cus- 
tomers in a variety of publications: 


PRODUCT RELIABILITY 
SUMMARIES AND QUARTERLY 


UPDATES 

Yearly, each Product Group's SURE Ill moni- 
toring data is summarized and published in a 
Product Reliabilty Summary. 
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SSQP — PHILIPS 
COMPONENTS-SIGNETICS 
SELF-QUAL PROGRAM 

In addition to the regular publications of reliabil- 
ity monitor results, a special program for the 
publication of qualification proposals and final 
engineering reports has been in place since 
January of 1984. 


SMD RELIABILITY 

In support of Philips Components—Signetics’ 
leadership in Surface Mount Device (SMD) 
technology, we have published in-depth stu- 
dies andevaluations on the reliability of numer- 
ous combinations of SMD packages and IC 
process technologies. These reports cover not 


only the basic product performance, but also 
evaluate products after exposure to the unique 
environments created by the various SMD sol- 
dering and cleaning processes. 


SPECIAL RELIABILITY REPORTS 

In addition to our standard reports, special reli- 
ability evaluation results are available ona wide 
variety of Philips Components—Signetics’ prod- 
ucts and processes. Custom reports can be 
generated to meet specific customer needs 
and the most accurate failure rate estimates 
can be prepared for your specific system appli- 
cation and environment. 


DATA AVAILABILITY 
The previously referenced documents are 


available to all Philips Components—Signetics 
customers. Many are available in your local 
Philips Components—Signetics sales office, or: 


Corporate Reliability Services 
Reliability Publications Group 
Department 9205, Mail Stop #34 
Arques Avenue 

P. O. Box 3409 

Sunnyvale, CA 94088-3409, USA 


where you can be placed on a standard mailing 
list for all documentation which meet your re- 
quirement(s). 


The Table !II below depicts the current organi- 
zation for Philips Components—Signetics’ 
Quality and Reliabilty Group. 


Table Ill Philips Components—Signetics Quality And Reliability Organization Chart 


Corporate 
Quality and Reliabilit 
Services 


Corporate 
Quality and Reliabilit 
Laboratory 


Strategic 
Quality and Reliabilit 
Engineering 
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Standard Product Group 
Quality Engineering 
(Sunnyvale, CA) 


Standard Product Group 
Reliability Engineering 
(Orem, Utah) 


Application Specific 
Product Group 
Quality Reliability 
Engineering And 
Failure Analysis 
(Sunnyvale, CA) 


Standard Orem 
Reliability Engineering 
Laboratory 

(Orem, Utah) 


DMO 
Reliability And Failure 
Analysis Group 
(Orem, Utah) 


Philips Components— 
Signetics Korea Product 
Reliability Monitor And 
Failure Analysis 
(Seoul, Korea) 


Philips Components— 
Signetics Thailand Product 
Reliability Monitor And 
Failure Analysis 
(Bangkok, Thailand) 


Assembly Engineering 
Reliability Monitor And 
Failure Analysis 
(Sunnyvale, CA) 
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SIGNETICS’ MANUFACTURING 
FACILITIES 


Philips Components—Signetics, as part of a 
multinational corporation, utilize manufacturing 
facilities for wafer fabrication, package assem- 
bly, and testin threes states and three overseas 
countries as shown in Table |. All wafer fabrica- 
tion is performed in Philips Components—Sig- 


netics operated fabs which report to the Vice 
President of Die Manufacturing Operations 
(DMO) in Sunnyvale. Similarly, Signetics As- 
sembly operations in Utah, Korea, and Thai- 
land, report to the Vice President of Assembly 
Manufacturing Operations (AMO). Assembly 
subcontractors, Anam, Hyundai, MEC, Peibei, 
and Team are scheduled and controlled 


through the AMO organization. Assembly sub- 
contractors process all product to Philips Com- 
ponents-Signetics’ specifications and 
materials. Philips Components—Signetics has 
onsite quality assurance personnel at each 
subcontractor to audit assembly processes and 
procedures. 


Table IV Philips Components-—Signetics Product Manufacturing 






Wafer Fabrication 





TAO3 
Test SigKor 
SigThai 


TYPICAL IC MANUFACTURING 
FLOW 





The manufacturing process for integrated 


Facilities Designation Location 
Sunnyvale, California, USA 
Sunnyvale, California, USA Oxide Isolated, BICMOS and Quality Assurance 


Ichon, Kyungki, Korea 
Osaka, Japan 

Sig Thai Bangkok, Thailand 

Manila, Philippine 





Process or Package Families 


Bipolar Junction Isolated and Quality Assurance 


Bipolar Gold Doped, Schottky, Oxide Isolated, ECL, and Quality 


Fab 21 Orem, Utah, USA Assurance 


Albuquerque, New Mexico, USA | ACMOS, EPROM and Quality Assurance 


SO, PLCC, Metal Can and Quality Assurance 
Ceramic DIP (CERDIP) and Quality Assurance 
SO EIAJ, QFP 44 and Quality Assurance 


Military Final Test and Quality Assurance 


Assembly PDIP, SO, PLCC, and Quality Assurance 
PDIP, SO and PLCC, and Quality Assurance 





Circuits begins with wafer fabrication. The 


wafers are then electrically sorted, assembled, 


and tested prior to customer shipment. Quality 


Table V Package Construction 












Thermosonic 
Ball 
Stitch 


Wire Bonding 


Lead Frame 
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| items | Plastic DIP SO/PLCC 
Copper, 194 Alloy Copper, 194 or PMC 102 Alloy-42 


Lead Finish Tin/Lead Solder Dip (60/40) 
B 


ond Area Finish | Silver Spot Silver Spot Silver Spot 


: Silver Filled Polymide or Silver Filled Polymide or . : 
Themoplastic Thermoplastic Silver Filled Glass 
i Aluminum, 1.0—1.3 mils in 


: Gold, 1.0-1.3 mils in Gold, 1.0-1.3 mils in 
Die 


Package Material } Novolac Epoxy Novolac Epoxy 





Ultrasonic 
Stitch 
Stitch 


Thermosonic 
Ball 
Stitch 


Ceramic 
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Ceramic DIP(CERDIP) 


Tin/Lead Solder Dip (60/40) : 
or Solder Plate (80/20) Tin/Lead Solder Dip (60/40) 


PDIP and Ceramic DIP(CERDIP) and Quality Assurance 
PDIP and Quality Assurance 


Sunnyvale, California, USA Wafer Sort, Final Test and Quality Assurance 
Bangkok, Thailand 


Final Test and Quality Assurance 





Final Test and Quality Assurance 


assurance inspections are utilized throughout 
the manufacturing process. 


Ceramic Flat Pack 


Tin/Lead Solder Dip (60/40) 


Silver Spot 


Silver Filled Glass 
Aluminum, 1.0-1.3 mils in 
Diameter 


Ultrasonic 


Stitch 
Stitch 


Ceramic 
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Table VI Package Code Definition (For internal use) 


| Pincount | PlasticDIP | PlasticSO | PLCC Ceramic DIP_| Ceramic Flat Pack 


ae ee | 
Pee 
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Family Specifications 


GENERAL combines the low power dissipation and input current. It is operated froma 

These family specifications cover the low noise of BiCMOS with the high power supply of 4.5 to 5.5V. 

common electrical ratings and charac- speed and high output drive of our bipo- 

teristics of the entire 74ABT family, un- lar modules. HANDLING MOS DEVICES 

less otherwise specified in the individual Inputs and outputs are protected 

device data sheet. The basic family of devices designated —_ against electrostatic effects in a wide 
as 74ABTXXxX will operate at BICMOS variety of device-handling situations. 

INTRODUCTION input logic levels for high noise immu- However, to be totally safe, it is desir- 

The 74ABT Advanced BiCMOS family nity, negligible quiescent supply and able to take handling precautions into 

account. 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


High-level input voltage 
Input voltage 
High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


[syweot [ PARAMETER ~~ CONDITIONS __—~‘([_——AATING | _uniT_| 
[Me [pesmi Td) eto 
a 
a A ET 
a 










-18 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Family Specifications 


DC ELECTRICAL CHARACTERISTICS 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C ent Ooo UNIT 
Vv 


| Vic | Input clamp voltage Voc = 4.5V; Ie =-18MA 


Veco = 4.5V; low = -3mA; Vi= Vir or Vin 
High-level output voltage Voc = 5.0V;1 oy = -3mA; Vy = Viz or Vix 
Voc = 4.5V; I OH= -32mA; V) = Vit or Vin 


| Vou | Low-level output voltage | Voc = 4.5V; lo, = 64mA; V; = Vi. OF Vig 

| ti | inputleakage current | Voc = 5.5V; V; = GND or 5.5V 

Tear [esi oupaieh coma [Vio=S8nve-2nM= WOVE 
Te | Sencesaupacrent | Yr =880 e228" 


Quiescent supply current Nees Pi Cuipuls Loni s eNDot Yee 


| Voc = 5.5V; Outputs 3-State; 
we V, = GND or Vog 


Vik 
Vou 
Vor 
lect 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Voc = 5.5V 


Additional supply current per | Outputs 3-State, one data input at 3.4V, 
input pin2 other inputs at Voc or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 





NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Family Specifications 


TEST CIRCUIT AND WAVEFORMS 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


DEFINITIONS 
Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Termination resistance should be equal to Zout of 
pulse generators. 
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90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


camicy|___'NPUTPULSE REQUIREMENTS | 
nis oe oy | oy | 
raat [aor [wee [ oo asa 
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TPLH vs. TEMPERATURE (Tapp) 
C,= 50pF, 1 Output Switching 


Ma 
Aone Cae 


Te 


tt Typ@5.5V 


TPZH vs. TEMPERATURE (T,,,4) 
C,= 50pF, 4 Outputs Switching 


Lr | | Typ@4.5V 
eee | | ess 


ew 


TPZL vs. TEMPERATURE (Torry) 
C,= 50pF, 4 Outputs Switching 


Et | Typ@4.5V 
ST Pea Typ@5.5V 
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TPHL vs. TEMPERATURE (Tarn) 
C,= 50pF, 1 Output Switching 


PCCCCELELE | 
ie eraicl (il wean 


Arann Typ@5.5V 


TPHZ vs. TEMPERATURE (Tar) 
C, = 50pF, 4 Outputs Switching 





TPLZ vs. TEMPERATURE (Tarp) 
C,= 50pF, 4 Outputs Switching 
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Family Specifications 





TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE! 
1 Output Switching, Tanp= 25°C 1 Output Switching, Tynp= 25°C 


SE Te STIRS TS ea 
aaaeane 













































6ns ee 

BERRA RER RAMEE Laveen gay 
5ns ar —t— rT | 5ns ves = Pay 

TL licen sy . 
4ns aT ae Vcc = 5.0V 4ns 

Cro E TL pebeeseerrr it 

Leet T II 

3ns er 3ns MIN 

TPPRBPPrTT Lc 
2ns Pr Ft at 2ns 
m EET TELE sell. ee 
Ons Ons | 

15pF 50pF 100pF 150pF 200pF 15pF 50pF 100pF 150pF 200pF 
TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 
Vec= 5.0V, Tamb= 25°C, C= S0pF Vec= 5.0V, Tamb= 25°C, C_= 50pF 








8 Outputs 





1 Output 4 Outputs 





8 Outputs 






NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Family Specifications 


VOHV & VOLP! vs. LOAD CAPACITANCE? 
Vec= 5.0V, Vin= OV to 3V 


15pF 50pF 100pF 


VOL vs. IOL? 
Voc= 5.0V, Tamb= 25°C 
1 Output LOW 


aaa ae ae 

eye ake 
EE el de 
fee ge Mes slcalela| 
ce ssa eee 
LALLA 7. 


en 


VOHP & VOLV2 vs. LOAD CAPACITANCE? 
Voc= 5 OV, Vin= OV to 3V 


PEER MAX 


15pF 50pF 100pF 


VOH vs. 1|OH? 
Voc 5.0V, Tamp= 25°C 
1 Output HIGH 


tA ae 

ae area ee oT 
BE eee: 
pple cle ag elec 


AA lef sye Nes) 21 
le aye alae le 
LSS dle Wet lleSl tNa ed 
a ies dias 





2.4V 2.8V 3.2V 





. VOHV is definedas the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak) 
voltage induced on a quiescent low-level output during switching of other outputs. 
2. VOHP is defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOL Vis defined as the minimum (valley) 
voltage induced on a quiescent low-level output during switching of other outputs. 
3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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INTRODUCTION 

The 74ABT data sheets have been de- 
signed for ease-of-use. A minimum of 
cross-referencing for more information 
is needed. 


TYPICAL PROPAGATION DELAY 
AND FREQUENCY 

The typical propagation delays listed at 
the top of the data sheets are the aver- 
age of tp_y and tp}, for a typical data 
path through the device with a 50pF 
load. 


For clocked devices, the maximum fre- 
quency of operation is also given. The 
typical operating frequency is the maxi- 
mum device operating frequency with a 
50% duty factor and no constraints on 
ta and te. 


LOGIC SYMBOLS 

Two logic symbols are given for each 
device - the conventional one (Logic 
Symbol) which explicitly shows the 
internal logic (except for complex logic) 
and the IEEEAEC Logic Symbol. 


The IEEE/IEC has been developing a 
very powerful symbolic language that 
can show the relationship of each input 
of a digital logic current to each output 
without explicitly showing the internal 
logic. 


ABSOLUTE MAXIMUM RATINGS 
The Absolute Maximum Ratings table 
lists the maximum limits to which the 
device can be subjected without dam- 
age. This does not imply that the de- 
vice will function at these extreme con- 
ditions, only that, when these conditions 
are removed and the device operated 
within the Recommended Operating 
Conditions, it will still be functional and 
its useful life will not have been short- 
ened. 


RECOMMENDED 

OPERATING CONDITIONS 

The “Recommended Operating Condi- 
tions” table lists the operating ambient 
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Data Sheet 


Specification Guide 


temperature and the conditions under 
which the limits in the “DC Characteris- 
tics” and “AC Characteristics” table will 
be met. The table should not be seen 
as a Set of limits guaranteed by the 
manufacturer, but as the conditions 
used to test the devices and guarantee 
that they will then meet the limits in the 
DC and AC Characteristics tables. 


TEST CIRCUITS 

Good high-frequency wiring practices 
should be used in test circuits. Capaci- 
tor leads should be as short as possible 
to minimize ripples on the output wave- 
form transitions and undershoot. Gen- 
erous ground metal (preferably a 
ground plane) should be used for the 
same reasons. A Vcc decoupling ca- 
pacitor should be provided at the test 
socket, also with short leads. Input sig- 
nals should have rise and fall times of 
3ns, a signal swing of OV to Vcc; a 
5MHz square wave is recommended for 
most propagation delay tests. The 
repetition rate must be increased for 
testing fax. Two pulse generators are 
usually required for testing such param- 
eters as setup time, hold time and re- 
moval time. fax is also tested with 3ns 
input rise and fall times, with a 50% 
duty factor, but for typical fax as high 
as 150MHz, there are no constraints on 
rise and fall times. 


DC CHARACTERISTICS 

The “DC Characteristics” table reflects 
the DC limits used during testing. The 
values published are guaranteed. 


The threshold values of V4 and Vj, are 
applied to the inputs, the output volt- 
ages will be those published in the “DC 
Characteristics” table. There is a ten- 
dency, by some, to use the published 
Vin and Vj, thresholds to test a device 
for functionality in a “function-table exer- 
ciser” mode. This frequently causes 
problems because of the noise present 
at the test head of automated test 
equipment with cables up to 1 meter. 
Parametric tests, such as those used 


21 


for the output levels under the Vj and 
Vit conditions are done fairly slowly, in 
the order of milliseconds, so that there 
is no noise at the inputs when the out- 
puts are measured. But in functionality 
testing, the outputs are measured much 
faster, so there can be noise on the in- 
puts, before the device has assumed its 
final and correct output state. Thus, 
never use Vj, and Vj, to test the func- 
tionality of any ABT device type; in- 
stead, use input voltages of Vcc (for the 
High state) and OV (for the Low state). 
In no way does this imply that the de- 
vices are noise-sensitive in the final 
system. 


In the data sheets, it may appear 
strange that the typical Vj is higher 
than the maximum V4. However, this is 
because Vj max is the maximum Vi, 
(guaranteed) for all devices that will be 
recognized as a logic Low. However, 
typically a higher Vj, will also be recog- 
nized as a logic Low. Conversely, the 
typical Vi, is lower than its minimum 
guaranteed level. 


The quiescent supply current Icc is the 
leakage current of all the reversed-bi- 
ased diodes and the OFF-state MOS 
transistors. 


AC CHARACTERISTICS 

The “AC Characteristics” table lists the 
guaranteed limits when a device is 
tested under the conditions given in the 
AC Test Circuits and Waveform section. 


PROPAGATION DELAY 

The data included in this section is 
meant to aid the designer in under- 
standing system performance over a 
wider range of operating temperatures 
and load conditions, as well as at vary- 
ing voltages. It should be noted that 
these design characteristics are not 
100% tested but should very closely 
reflect actual device performance over 
the ranges specified. 


DEFINITIONS OF SYMBOLS 
AND TERMS USED IN 
ABT DATA SHEETS 


Current 
Positive current is defined as conven- 
tional current flow into a device. 


Negative current is defined as conven- 
tional current flow out of a device. 


Quiescent power supply 
current; the current flowing into 
the Vcc supply terminal when 
the output is at the High level. 


locH 


Quiescent power supply 
current; the current flowing into 
the Vcc supply terminal when 
the output is at the Low level. 


IccL 


Quiescent power supply 
current; the current flowing into 
the Vcc supply terminal when 
the output is in the disabled 
mode. 


lez 


Additional quiescent supply 
current per input pin at a 
specified input voltage and 
Voc. 


Alcc 


Quiescent power supply 
current; the current flowing into 
the GND terminal. 


IenD 


I, Input leakage current; the 
current flowing into a device at 
a specified input voltage and 


Voc. 


lik Input diode current; the current 
flowing into a device ata 
specified input voltage. 


lio Input/output source or sink 
current; the current flowing into 
a device at a specified input/ 
output voltage. 
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Definitions of Symbols 


Output source or sink current; 
the current flowing into a device 
at a specified output voltage. 


High level output source 
current; the current into an 
output with input conditions 
applied that, according to the 
product specification, will 
establish a High level at the 
output. Current out of the 
output is given as a negative 
value. 


Low level output source 
current; the current into an 
output with input conditions 
applied that, according to the 
product specification, will 
establish a Low level at the 
output. Current out of the 
output is given as a negative 
value. 


Output diode current; the 
current flowing into a device at 
a specified output voltage. 


OFF-state output current; the 
leakage current flowing into the 
output of a 3-State device in 
the OFF-state, when the output 
is connected to Voc or GND. 


Voltages 
All voltages are referenced to GND 


GND 


Vcc 


Vee 


(ground), which is typically OV. 


Supply voltage; for a device 
with a single negative power 
supply, the most negative 
power supply, used as the 
reference level for other 
voltages; typically ground. 


Supply voltage; the most 
positive potential on the device. 


Supply voltage; one of two 


(GND and Vege) negative power 
supplies. 


23 


Vu 


Vi 


Vit 


Vou 


VouP 


Vonv 


Vo 


Vop 


Voiv 


Hysteresis voltage; difference 
between the trigger levels when 
applying a positive and a 
negative-going input signal. 


High-level input voltage; the 
range of input voltages that 
represents a logic High-level in 
the system. 


Low-level input voltage; the 
range of input voltages that 
represents a logic Low-level in 
the system. 


High-level output voltage; the 
range of voltages at an output 
terminal with a specified output 
loading and supply voltage. 
Device inputs are conditioned 
to establish a High-level at the 
output. 


Maximum (peak) voltage 
induced on a quiescent High- 
level output during switching of 
other outputs. 


Minimum (valley) voltage 
induced on a quiescent High- 
level output during switching of 
other outputs. 


Low-level output voltage; the 
range of voltages at an output 
terminal with a specified output 
loading and supply voltage. 
Device inputs are conditioned 
to establish a Low-level at the 
output. 


Maximum (peak) voltage 
induced on a quiescent Low- 
level output during switching of 
other outputs. 


Minimum (valley) voltage 
induced on a quiescent Low- 
level output during switching of 
other outputs. 
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Definitions of Symbols 


Trigger threshold voltage; 
positive-going signal. 


Vr. Trigger threshold voltage; 
negative-going signal. 


Capacitances 

C Input capacitance; the capaci- 
tance measured at a terminal 
connected to an input of a 
device. 


Input/Output capacitance; the 
capacitance measured at a 
terminal connected to an I/O 
pin (e.g. a transceiver). 


Cyo 


CQ, Output load capacitance; the 
capacitance connected to an 
output terminal including jig and 
probe capacitance. 


Power dissipation capacitance; 
the capacitance used to 
determine the dynamic power 
dissipation per logic function 
when no extra load is provided 
to the device. 


Cpp 


AC Switching Parameters 

f Input frequency; for combina- 
torial logic devices the maxi- 
mum number of inputs and 
outputs switching in accord- 
ance with the device function 
table. For sequential logic 
devices the clock frequency 
using alternate High and Low 
for data input or using the 
toggle mode, whichever is 
applicable. 


fo Output frequency; each output. 


Maximum clock frequency; 
clock input waveforms should 
have a 50% duty factor and be 
such as to cause the outputs to 
be switching from 10% Vcc to 
90% Vcc in accordance with 
device function table. 


ty Hold time; the interval immedi- 
ately following the active 
transition of the timing pulse 
(usually the clock pulse) or 
following the transition of the 
control input to its latching 
level, during which interval the 
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tar, te 


tPHL 


tPLH 


tpHz 


tpLz 


tpzH 


{pz 


data to be recognized must be 
maintained at the input to 
ensure their continued recogni- 
tion. A negative hold time 
indicates that the correct logic 
level may be released prior to 
the timing pulse and still be 
recognized. trec 
Clock input rise and fall times; 

10% and 90% values. 


Propagation delay time: The 

time between specified 

reference points on the input 

and the output waveforms with 

the output changing from the 

defined High-level to Low-level. ts 


Propagation delay time: The 
time between specified 
reference points on the input 
and the output waveforms with 
the output changing from the 
defined Low-level to High-level. 


Output Disable time from High 
level to a 3-State output: The 
delay time between the 
specified reference points on 
the input and output voltage 
waveforms with the 3-State 
output changing from the High- 
level to a high impedance 
"OFF" state. 


tTHL 


Output Disable time from Low 
level of a 3-State output: The 
delay time between the 
specified reference points on 
the input and output voltage 
waveforms with the 3-State 
output changing from the Low- 
level to a high impedance 
"OFF" state. 


tTLH 


Output Enable time toa High 

level of a 3-State output: The tw 
delay time between the 

specified reference points on 

the input and output voltage 
waveforms with the 3-State 

output changing from a high 
impedance "OFF" state to a 
High-level. 


Output Enable time toa Low 
level of a 3-State output: The 
delay time between the 
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specified reference points on 
the input and output voltage 
waveforms with the 3-State 
output changing from a high 
impedance "OFF" state to a 
Low level. 


Recovering time: The time 
between the reference point on 
the trailing edge of an asyn- 
chronous input control pulse 
and the reference point on the 
activating edge of a synchro- 
nous (clock) pulse input such 
that the device will respond to 
the synchronous input. 


Setup time; the interval 
immediately preceding the 
active transition of the timing 
pulse (usually the clock pulse) 
or preceding the transition of 
the control input to its latching 
level, during which interval data 
to be recognized must be 
maintained at the input to 
ensure their recognition. A 
negative setup time indicates 
that the correct logic level may 
be initiated sometime after the 
active transition of the timing 
pulse and still be recognized. 


Output transition time; the time 
between two specified refer- 
ence points on a waveform, 
normally 90% and 10% points, 
that is changing from High-to- 
Low. 


Output transition time; the time 
between two specified refer- 
ence points on a waveform, 
normally 10% and 90% points, 
that is changing from Low-to- 
High. 


Pulse width: The time between 
the reference point on the 
leading and trailing edges of a 
pulse. 
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74ABT240 
74ABT241 
74ABT244 
74ABT245 
74ABT273 
74ABT373 
74ABT374 
74ABT377 
74ABT534 
74ABT541 
74ABT543 
74ABT544 
74ABT573 
74ABT574 
74ABT620 
74ABT623 
74ABT640 
74ABT646 
74ABT648 
74ABT651 
74ABT652 
74ABT657 
74ABT821 
74ABT823 
74ABT827 
74ABT841 
74ABT843 
74ABT845 
74ABT863 
74ABT2952 


INDEX 
Octal inverting buffer (3-State) 0... esssstecsesscececeeseceseeeeneerseees 27 
Octal buffer/line driver (3-State) ......... cc cccsssesssesscecnseceessteseecseeeesenes 30 
Octal buffer/line driver (3-State) 2.0... ececesessssessececesenseeeeeseees 37 
Octal transceiver with direction pin (3-State) 0... cesecssseeseeeeeseenes 44 
Octal. D=ty pe flip-flop .sc..c.ccsescccccescceseccadivesscesssesccbenasanenweedsavecnsceeesass 51 
Octal D-type transparent latch (3-State) 00... eee ceeeesseeesontneenenee 56 
Octal D-type flip-flop; positive-edge trigger (3-State) ....... eee 65 
Octal D-type flip-flop With enable... ee teeccecsstecesseecesereeereetens 74 
Octal D-type flip-flop, inverting (3-State) ....... eee ceeeseeccnneeeeeeesees 82 
Octal buffer/line driver (3-State) .. sedsasdedaactvnssees OO 
Octal latched transceiver with dual enable (3- ‘State) . valtedeeesedertiedeest 95 
Octal latched transceiver with dual enable, inverting (3-State) ......99 
Octal D-type transparent latch (3-State) .......... eeecseeceseeceeeetenees 103 
Octal D flip-flop (3-State) oo... ec eeeeesseceesesecececeseeceseeesseeeceenaees 112 
Octal transceiver with dual enable, inverting (3-State) ..............0 118 
Octal transceiver with dual enable, non-inverting (3-State).......... 121 
Octal transceiver with direction pin, inverting (3-State) ................ 128 
Octal bus transceiver/register (3-State) ...... cece esseceeeeeeeteeeees 131 
Octal bus transceiver/register, inverting (3-State) ......... cece 135 
Transceiver/register, inverting (3-State) ..........cccessessseeeeeeetteeeees 139 
Transceiver/register, non-inverting (3-State) .......c.csecereeeneeseees 143 
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Date of Issue | July 1990 
Status Objective Specification 


Advanced BiCMOS Products 





FEATURES 


+ Octal bus interface 

* 3-State buffers 

* Output capability: +64mA/-32mA 

¢ Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 


The 74ABT240 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT240 device is an octal buffer 
that is ideal for driving bus lines or buffer 
memory address registers. The device 
features two Output Enables (10E, 
206), each controlling four of the 3- 
State outputs. 


FUNCTION TABLE 


INPUTS OUTPUT 
H 
L 
Z 












H 
L 
Z 





74ABT240 
Octal inverting buffer (3-State) 


QUICK REFERENCE DATA 









Output capacitance 





CONDITIONS 
SYMBOL PARAMETER Tams = 25°C; GND = 0V TYPICAL 
tou n oY, 






UNIT 


7 





Vv, =O0Vor Voc 








Total supply current 








| Outputs Disabled; Veo = 5.5V 





ORDERING INFORMATION 





PACKAGES TEMPERATURE RANGE ORDER CODE 





20-pin plastic DIP 


-40°C to +85°C 74ABT240N 





20-pin plastic SOL -40°C to +85°C 74ABT240D 


PIN DESCRIPTION 


PINNUMBER | SYMBOL 
9,7,5,3 2¥,- ava 
ND 


ee 


LOGIC SYMBOL 


NAME AND FUNCTION 
Data inputs 
Data inputs 
Data outputs 
Data outputs 
Output enables 
Ground (OV) 


Positive supply voltage 


LOGIC SYMBOL (IEEE/IEC) 
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Octal inverting buffer (3-State) 74ABT240 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


| Min 
| Yeo | OCsunpywonge 
| Mi imputvotge 
| Vin | High-ovelinputvottage 
a 
| ton | as 
eee 
leat ca 
ee 







High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


[voc [Ceara SSC~dPSSCSC*~“‘“‘*~“‘*‘“‘*~*drSC‘ Sw 
[tue BChpuosecamen ———SSSiPSSC~sSCSC~i‘SSSC*dCi 
pW | oeinpuvete®# —CdSSCSC~C~“~SCSC nw tw 
Tox [ocouurdesocimen ee SC~dSCSC“‘“CROSC*dCm 
ied 
ues [ma _| 









DC output voltage? output in Off or High state -0.5 to +5.5 


NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 


any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 


2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal inverting buffer (3-State) 74ABT240 


DC ELECTRICAL CHARACTERISTICS 


LIMITS 

SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C UNIT 

| Min | Typ | Max | Min | Max | 
Input clamp voltage Voc = 4.5V; 1). =-18MA oe eter | 


Vec = 4.5V lon= -3mA Viq Vit or Vin 
Vou High-level output voltage Vec = 5.0V; I oy = -3mA; Vi = Vi, oF Viq 3.0 


lecH Voc = 5.5V; Outputs High; V, = GND or Veco 


! : Voc = 5.5V; Outputs Low; V, = GND or V, 
Quiescent supply current Se ici cas led or ec 


| Voc = 5.5V; Outputs 3-State; 
oe V, = GND or Voc 
Outputs enabled, one input at 3.4V, other 
inputs at Vog or GND; Voc = 5.5V 
Additional supply current per | Outputs 3-State, one data input at 3.4V, 
input pin2 other inputs at Voc or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Veg or GND; Voc = 5.5V 





NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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ECN No. 


Date oflssue | August 20, 1990 


Preliminary Specification 


Advanced BiCMOS Products 


FEATURES 

* Octal bus interface 

3-State buffers 

Output capability: +64 mA/-32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


¢ ESD protection exceeds 2000 V per 


MIL STD 883C Method 3015.6 and 
200 V per Machine Model 






DESCRIPTION 


The 74ABT241 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT241 device is an octal buffer 
that is ideal for driving bus lines or buffer 
memory address registers. The device 
features two Output Enables (10E, 
206), each controlling four of the 3- 
State outputs. 


PIN CONFIGURATION 
N and D Packages 









LOGIC SYMBOL 


74ABT241 


Octal buffer/line driver 
(3-State) 


QUICK REFERENCE DATA 


CONDITIONS 
SYMBOL PARAMETER Tomb = 25°C; GND = OV TYPICAL UNIT 







Propagation delay o , = 
n n 


Total supply current Outputs Disabled; Voc = 5.5V | 500 | a | 





ORDERING INFORMATION 


| PACKAGES | TEMPERATURE RANGE ORDER CODE 


20-Pin Plastic DIP 74ABT241N 
20-Pin Plastic SOL -40°C to +85°C 74ABT241D 


LOGIC SYMBOL (IEEE/IEC) 
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Octal buffer/line driver (3-State) 74ABT241 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER UNIT 


ve 
v 


lot Low level output current 
Av/AV Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


vec [Doewvvetee ——SdTSSSCSC*~<“~*~*~*dtC*C~‘ STC 
[ociptdodeanen ———SSdYSSCSCSSC~‘dCSC*‘“‘“WSCSW~S~#*dSCOmA~ 
Vi [Bompuveteat —SSC*dSC“‘“‘(SCWOC#“#dC;CSCO“‘ewwo dv 
ma _| 

sess |v 

ma _| 

















d 











[Dooumdadoanee Sid CSCC‘ CS 
v 
[Dcoupuewen ——SSS*d| Ct ows iw 
[Tor | Serppionpomuonne tO 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 





FUNCTION TABLE PIN DESCRIPTION 


PIN NUMBER SYMBOL FUNCTION 


2,4, 6,8 1A, - 1A, Data inputs 


17, 15, 13, 11 | 2A, - 2A, | Data inputs 
18, 16, 14, 12 1Y,- 1Y, Data outputs 


3,5, 7,9 2Y5 - 2Y, Data outputs 
10 [ano | Groen 
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Octal buffer/line driver (3-State) 74ABT241 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS Tam 7 ai : UNIT 
‘0 +85°C 


ia [recaps [Weak 
Voc = 4.5V; lo = -3MA; Vi = Vir OF Vin 
High-level output voltage Veg = §.0V; 1 oy = -3mA; Vj = Vi OF Viy 
a 
ee 
| 1, | imputteakage current | Voc = 5.5V; Vj = GND or 5.5V 


3-State output High current | Voc = 5.5V; Vo = 2.7V; V, = Vi. or Vin 
3-State output Low current Voc = 5.5V; Vo = 0.5V; V = Vir or Vin 


o | HA | 
ea 
ee 


< 


Bs 


locu Vee = 5.5V; Outputs High; Vv = GNDor Voc 


Quiescent supply current ce peuiputs Cow or Nec 


ee 5.5V; Outputs 3-State; 
ee = GND or Voc 


Se enabled, one input at 3.4V, other 
inputs at Voc or GND; Veg = 5.5V 
Al Additional supply current per | Outputs 3-State, one data input at 3.4V, 
“ input pin2 other inputs at Voc or GND; Voce = 5.5V 
Outputs 3-State, one enable input at 3.4V, 


other inputs at Voc or GND; Veg = 5.5V 


ai<|2 


Test ra 
o 


pA 





5B 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Octal buffer/line driver (3-State) 74ABT241 





AC CHARACTERISTICS 
GND = OV; ta =te= 2.5ns;C, = 50pF,R = 5002 


a ee 
Tare = +25°C ts —_ | = -40C to 485°C 
SYMBOL PARAMETER WAVEFORM er Vee = #5.0V 40.5V 


PLH fie veags delay 
tPHL A, to Y, 
PZH Sipe arabe time 
toa, to High and Low level 
PHZ Output disable time 
tpLz from High and Low level 
AC WAVEFORMS 
(Vy = 1.5V, Vin, = GND to 3.0V) 










“OE INPUT 


OE INPUT 


A, INPUT 


Waveform 1. Waveforms Showing the Input (A, ) to 
Output (Y, ) Propagation Delays 


Waveform 2. Waveforms Showing the 3-State Output 
Enable and Disable Times 





TEST CIRCUIT AND WAVEFORMS 


90% 


NEGATIVE 
PULSE 


Test Circuit For 3-State Outputs 
SWITCH POSITION POSITIVE 


PULSE 
10% 
tw 
closed 


Vu= 1.5V 


Input Pulse Definition 


closed 
open 
Ce ee INPUT PULSE REQUIREMENTS 
Load resistor; see AC CHARACTERISTICS for value. 


FAMILY 

Load capacitance includes jig and probe capacitance; Amplitude Rep.Rate| ty | ta | te | 
see AC CHARACTERISTICS for value. 

Sots ; 74ABT 3.0V 1MHz 500ns 2.5ns 
Termination resistance should be equal to Zour of 


pulse generators. 
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Octal buffer/line driver (3-State) 


TPLH vs. TEMPERATURE (Tap) 
C= 50pF, 1 Output Switching 


PEP ee | jue 


eerie eae 


PET Typ@s.sV 








TPZH vs. TEMPERATURE (Tar,) 
C= 50pF, 1 Output Switching 










Pel 
Coo 
i Secareeeenae 


Typ@4.5V 
pee 5V 









TPZL vs. TEMPERATURE (Tarp) 
TT 50pF, 1 Output Switching 








Preliminary Specification 


74ABT241 


TPHL vs. TEMPERATURE (T,,,4) 
C,= 50pF, 1 Output Switching 


58 el 0 a 


CO arr 





TPHZ vs. TEMPERATURE (Tar) 
C,= 50pF, 1 Output Switching 








TPLZ vs. TEMPERATURE (Taw) 
C,= 50pF, 1 Output Switching 














4ns 


3ns 





2ns 


ins Min 


-55 25 125 
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Octal buffer/line driver (3-State) 


TPLH vs. LOAD CAPACITANCE! 
1 Output Switching, T,,..= 25°C 









Vec = 4.5V 
Vee = 5.5V 


Vt Vt ht 


Lt wn 


ae 

ie 

| | 
pee et NR a 
4+ 4-\t tt 


15pF 50pF 100pF 150pF 200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING? 
Voc= 5.0V, Tams= 25°C, C, = 50pF 





1 Output 4 Outputs 8 Outputs 





NOTES: 


Preliminary Specification 


74ABT241 


TPHL vs. LOAD CAPACITANCE! 
1 Output Switching, T,,,= 25°C 














ee ELT TTT 
= LEELA ELE ee 
: | 
ET TE vee 
5ns — bo Vcc = 5.5V 
Creer 
ane eT LET 
Tee 
3ns q aT | rT | 
Perec Oa 
2ns ET | PCE ttt 
TL 


15pF 50pF 100pF 150pF 200pF 


TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 
Voec= 5. OV, Tamb= 25°C, CL= 50pF 





TPHL TYP. 


TPLH TYP. 





1 Output 4 Outputs 





1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Octal buffer/line driver (3-State) 


VOHV & VOLP' vs, LOAD CAPACITANCE? 
Voc= 5.0V, Vin= OV to 3V 


PEELE 


15pF 50pF 100pF 


VOL vs. IOL? 
Voc= 5.0V, Tamb= 25°C 
1 sn LOW 


Pe atoll 
ene AP Was Ses | 

Pe a 
WAAL Tt TS 


NOTES: 





Preliminary Specification 


74ABT241 


VOHP & VOLV? vs. LOAD CAPACITANCE? 
Voc= 5.0V, Vin= OV to 3V 


ppt Tt MAX 


DEBE AC CHER E REARS 
PR 


eee ae 
pein 


Pt) ae = 
PTR eet) Pies ses 


15pF 50pF 100pF 


VOH vs. IOH? 
Voce 5.0V, Tamb= 25°C 
1 Output HIGH 


EI aie 
A EN 
Cae 


Cees 
AC Mee MS] ees 
pene etoile aah So 
EA ES sel a ale] 
Sse 


2.4V 2.8V 3.2V 





1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak) 


voltage induced on a quiescent low-level output during switching of other outputs. 


2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley) 


voltage induced on a quiescent low-level! output during switching of other outputs. 


3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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74ABT244 


Octal buffer/line driver 
sa ie-oiale) 


FEATURES QUICK REFERENCE DATA 


* Octal bus interface CONDITIONS 

ales tat SYMBOL PARAMETER Tam = 25°C; GND = 0V TYPICAL | UNIT 

* Output capability: +64 mA/-32mA Propagation delay C, = 50pF:V. = 5V 

Leer ces 

* Latch-up protection exceeds 500mA toHL A, toy, 

¢ ESD protection exceeds 2000 V per 

200 V per Machine Model 

DESCRIPTION 

The 74ABT244 high-performance 

BiCMOS device combines low static ORDERING INFORMATION 

and dynamic power dissipation with high 

speed and high output drive. [| ___ PACKAGES | TEMPERATURERANGE | ORDER CODE | 
20-Pin Plastic DIP 74ABT244N 

20-Pin Plastic SOL -40°C to +85°C 74ABT244D 






















The 74ABT244 device is an octal buffer 
that is ideal for driving bus lines or buffer 
memory address registers. The device 
features two Output Enables (10E, 
20E), each controlling four of the 3- 
State outputs. 





PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
N and D Packages 


Top view 
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Octal buffer/line driver (3-State) 74ABT244 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Tor 


LIMITS 










8 


Input voltage 
High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 





+85 





ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER CONDITIONS 


RATING 
-0.5 to +7.0 









[iw [Oehpndoivaren 
Vi [ecko dS 
“a 
i aleel 


-1.2 to +7.0 


[| Seraptonpomueene 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


FUNCTION TABLE PIN DESCRIPTION 


OE aa, [OE [aA [ WY, | 2, | Daa pt 
L TL L L ; 

L H H H 

H X xX Zz 
















FUNCTION 





ok 
< 


[i.e [OE SOE | Ouputeraties 
[eg Pov sings 
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Octal buffer/line driver (3-State) 74ABT244 


DC ELECTRICAL CHARACTERISTICS 

















Tamb = -40°C 


SYMBOL PARAMETER TEST CONDITIONS 


LIMITS 
Tomb = +25°C OP see | UNIT 


a2 [v_ 


Vik Input clamp voltage Voc = 4.5V3 1 = -18MA 





Veco = 4.5V; lon = -3mA; Vi= Vit or Vin 






< 


High-level output voltage Voc = 5.0V; loy = -3mA; Vy = Vy, or Vix : 
Voc = 4.5V;| OH= -32mA; Vy = Vir or Vig 


Vor Low-level output voltage Voc = 4.5V; lo, = 64mA; V, = Vy. or Vig 
Input leakage current Voc = 5.5V; V; = GND or 5.5V 
lozH 3-State output High current | Voc = 5.5V; Vo = 2.7V; Vy = Vi_ or Viy 
lozt 3-State output Lowcurrent | Voc = 5.5V; Vo = 0.5V; V, = Vi or Vix 
co = 9.9V; ; 


o 
=x 


< 
TG 


2.4 





spv 
x0 | | 


$ 


w@ 
oO 


Voc = 5.5V; Outputs High; V, = GND or Veg 
Voc = 5.5V; Output V, = GNDorV 
Quiescent supply current 


Voc = 5.5V; Outputs 3-State; 
V; = GND or Voc 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Voc = 5.5V 


Outputs 3-State, one data input at 3.4V, 
other inputs at Voc or GND; Veg = 5.5V 
Outputs 3-State, one enable input at 3.4V, 
other inputs at Veg or GND; Voc = 5.5V 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 


leez 


hr] @]M 

o;}/Oo 1;]o 
= a | an 5 BY 
on oO Oo oln ro 


ax Ht} oO ‘ 
wl oa Hy Ss 4 


~ Pe 





° nm | oO a}|b]° 
w alo olols 
i 





Additional supply current per 
input pin? 






0.5 


> 
8 










fs 
> 


= 
on 
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Octal buffer/line driver (3-State) 74ABT244 


AC CHARACTERISTICS 
GND = OV; tp = te = 2.5ns; C. = 50pF, R= 5000 


LIMITS 
Tomb = 40°C to +85°C 
SYMBOL PARAMETER WAVEFORM Veg = +5.0V +0.5V 


PLH Propagation delay 
t 

PHL A,, to Y 

PZH Output enable time 

toa. to High and Low level 
PHZ Output disable time 
toiz from High and Low level 





AC WAVEFORMS 
(Vy = 1.5V, Vy, = GND to 3.0V) 


NOE INPUT 


A, INPUT 


Waveform 1. Waveforms Showing the Input (A,) to Waveform 2. Waveforms Showing the 3-State Output 
Output (Y_) Propagation Delays Enable and Disable Times 





TEST CIRCUIT AND WAVEFORMS 


90% 


NEGATIVE 
PULSE 


‘Test Circuit For 3-State Outputs 
SWITCH POSITION POSITIVE 


PULSE 
10% 
tw 


Vig = 1-5V 
input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
Load resistor; see AC CHARACTERISTICS for value. 


= FAMILY 

Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | ty ey 
see AC CHARACTERISTICS for value. 74ABT B0v MH prencilioe 
Termination resistance should be equal to Zout of | soy | 1MHe | Soons ere 


pulse generators. 
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Octal buffer/line driver (3-State) 


TPLH vs. TEMPERATURE (Tera) 
C,= 50pF, 1 Output Switching 


TPZH vs. TEMPERATURE (Try) 
C,= 50pF, 4 Outputs Switching 


TPZL vs. TEMPERATURE (Terr) 
C,= 50pF, 4 Outputs Switching 


August 20, 1990 


Product Specification 


74ABT244 


TPHL vs. TEMPERATURE (Ty) 
C,= 50pF, 1 Output Switching 


LE Pe 
Ree 


TPHZ vs. TEMPERATURE (Tap) 
C,= 50pF, 4 Outputs Switching 


eee Eee 
Typ@4.5V 


oo Typ@5.5V 
Petit 
SE EEE EEC 


TPLZ vs. TEMPERATURE (Tarra) 
C.= 50pF, 4 Outputs Switching 


Typ@5.5¥ 
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Octal buffer/line driver (3-State) 74ABT244 


TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE! 
1 Output Switching, Tynp= 25°C 1 Output Switching, Tanb= 25°C 


rf LT 


Vec s 4.5V 
pm Vcc = 5.0V 
Vee = 5.5V 


Pe 
me 

Vt VT 

| 


PY TONY 

PW eh sa Moa dee 

eae WE det 
a | || ee 
P| UT WW TN 
| | VY OT WTA 
ee AN 
Pe Net 


ee ee ee 
V MAT AT fT 
WAN ee 
H+ + A + 


VT WY IN Tt 
\_| NX 


A= ENN 
— | ]\ +--+ A 
ea 





| tT 
Pt TW 
pT i 


ce 
ted 
Ls 
ce 


Pt A TY 


15pF 50pF = 100pF 150pF § 200pF 15pF - 50pF 100pF 150pF = 200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 
Voc= 5.0V, Tynp= 25°C, C.= 50pF Voc= 5.0V, Tamb= 25°C, C_= SOpF 





NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Octal buffer/line driver (3-State) 74ABT244 


VOHV & VOLP' vs. LOAD CAPACITANCE? VOHP & VOLV? vs. LOAD CAPACITANCE? 
Voc= 5.0V, Viy= OV to 3V Voc= 5.0V, Viy= OV to 3V 


15pF 50pF 100pF 15pF 50pF 100pF 


VOL vs. IOL? VOH vs. IOH? 
Voc= 5.0V, Temb= 25°C Voc= 5.0V, Tamb= 25°C 
1 Output HIGH 


BE RSVe@are a 

Pa Aa ae 
Pelee ede oe eel 
pela el 


evened Sede ote 
Le Agal eaill WP LEN 
Eee es 


2.0V 2.4V 2.8V 





en 
. VOHVis definedas the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak) 
voltage induced on a quiescent low-level output during switching of other outputs. 
2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLVis defined as the minimum (valley) 
voltage induced on a quiescent low-level output during switching of other outputs. 
3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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Document No. 
ECN No. 


Date of Issue 


FEATURES 

* Octal bidirectional bus interface 

¢ 3-State buffers 

¢ Output capability: +64 mA/-32mA 

* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT245 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT245 device is an octal trans- 
ceiver featuring noninverting 3-State bus 
compatible outputs in both send and 
receive directions. The contro! function 


(continued) 


PIN CONFIGURATION 
N and D Packages 





Top view 
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RN 


a= 






74ABT245 


Octal transceiver with 
direction pin (3-State) 


QUICK REFERENCE DATA 


SYMBOL PARAMETER TYPICAL | UNIT 
m [REeEam, [mre [| 
Total supply current Outputs Disabled; Veo = 5.5V | 500 | a | 


| PACKAGES =| ‘TEMPERATURE RANGE ORDER CODE 


20-Pin Plastic DIP -40°C to +85°C 74ABT245N 
20-Pin Plastic SOL pnig oe 74ABT245D 








CONDITIONS 
Tamb = 25°C; GND = 0V 






LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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Octal transceiver with direction pin (3-State) 74ABT245 


implementation minimizes external tim- | cascading and a Direction (DIR) input 
ing requirements. The device features for direction control. 
an Output Enable (OE) input for easy 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


to 





Input voltage 
High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER CONDITIONS RATING UNIT 













Osea 
| tix | OCinputdiodecurent, fOr 
| M1 [dcinputvotagee@ fC tetero 
| lox | DCouputdiodscurent, = | Moco | | 
| Yo | DCoutputvotage? | —_foutputinftortHighstato || -050+55 | OV 
| to | OCoutpurcurent | utputintowstate =| 28 | mA 
| Tas | Storagetemperawrorange = | | stots | 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


FUNCTION TABLE PIN DESCRIPTION 


PIN NUMBER SYMBOL FUNCTION 
[110m | Bireaion contotinpt 


. ; s Data inputs/outputs (A side) 
18, 17, 16, 15 : . 
14, 13,12, 11 Data inputs/outputs (B side) 
D 









: 
} 19, | OE __| Ouputenable 
p10 | 6No_| Grou ov 





August 20, 1990 45 


Philips Components—Signetics BiCMOS Products 


Octal transceiver with direction pin (3-State) 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 


Input clamp voltage Voc = 4.5V; Iq = -18mA 


Voc = 4.5V; low = -3mA: Vj = Vi, oF Vig 

Vou High-level output voltage Voc = 5.0V; 1 oy = -3mA; V)= Vy or Vi 

eS Vog = 4.5V; I oy = -32mA; V, = Vi. or Vig 
ed 


Veo = 4.5V; lo, = 64mA; V, = Vj, oF Vig 
Vog = 5.5V; V, = GND or 5.5V 
[to | Sroteesonpwanren | Vor"BSVivo=z8¥ 


Voc = 5.5V; Outputs High; V, = GND or Veg 


1 V, =o. ; . = GN 
Quiescent supply current cere 0 Oulputs Low Mia ONDonivice 


Vcc = §.5V; Outputs 3-State; 
“ee | = GND or Veg 


Outputs enabled, one input at 3.4V, other 

inputs at Voc or GND; Voc = 5.5V 
Additional supply current per Outputs 3-State, one data input at 3.4V, 
input pin2 other inputs at Voc or GND; Voc = 5.5V 

Outputs 3-State, one enable input at 3.4V, 


other inputs at Voc or GND; Vcc = 5.5V 


NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 


2. This is the increase in supply current for each input at 3.4V. 
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Tamb = -40°C 
to +85°C ony 


_ 
rp 


: 


BA 
50 | pA 
rs 
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BE 
Slo 
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= 
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Octal transceiver with direction pin (3-State) 





AC CHARACTERISTICS 
GND = OV; ta = te = 2.5ns; C. = 50pF, R= 5000 







PLH Propagation delay 
tout A, toB, orB, toA, 
PHZ Output disable time 
torz from High and Low level 


AC WAVEFORMS 
(yy = 1.5V, Viy = GND to 3.0V) 





Waveform 1. Waveforms Showing the Input to Output 
Propagation Delays 


TEST CIRCUIT AND WAVEFORMS 


‘Test Circuit For 3-State Outputs 
SWITCH POSITION 


closed 

All other open 

DEFINITIONS 

Re = Load resistor; see AC CHARACTERISTICS for value. 

or = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour of 
pulse generators. 
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SYMBOL PARAMETER WAVEFORM 


PZH Output enable time 
toa, to High and Low level 





Product Specification 


LIMITS 


Tomb = +25°C Tamb = 40°C to +85°C 
Voc = +5.0V Voc = +5.0V 40.5V 







fe 
2.3 





Waveform 2. Waveforms Showing the 3-State Output 
Enable and Disable Times 


90% 


NEGATIVE 
PULSE 


tw 


Va= 1.5V 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
FAMILY 
ey 
waar eo | ome [om 
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Octal transceiver with direction pin (3-State) 


TPLH vs. TEMPERATURE (Tan) 
C,= 50pF, 1 Output Switching 


oHEPTEECEEPEEHEE 
=== = 
HEEEEEE PEEP 
55 25 


125 


8ns 






7ns 







6ns 


5ns 
Max 
4ns 


Typ@4.SV 
Typ@5.5V 


3ns 






2ns 


Ins Min 





Ons 


TPZH vs. TEMPERATURE (T,,,) 
C,= 50pF, 4 Outputs Switching 







TPZL vs. TEMPERATURE (Tan) 
C,= 50pF, 4 Outputs Switching 


Min 
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74ABT245 


TPHL vs. TEMPERATURE (Tar) 
C,= 50pF, 1 Output Switching 


8ns 
















7ns 
6ns 


5ns 
Max 
4ns 
Typ@4.5V 


3ns Typ@5.5V 





2ns 


Ins Min 





Ons 


TPHZ vs. TEMPERATURE (T,,,3,) 
Th ‘al 4 <a aT 





a 





sab 


6ns 


125 





ag 





oH 


3ns 
Min 





2ns 






ins 


Ons 


TPLZ vs. TEMPERATURE (Tay) 
C,= 50pF, 4 Outputs Switching 





Typ@4.5V 
Typ@5.5V 

















ins 


Ons 
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Octal transceiver with direction pin (3-State) 74ABT245 











TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE! 
1 Output Switching, T,,~= 25°C 1 Output Switching, T,,,.,= 25°C 











Vcc = 4.5V 
Vec = 5.0V 
Vee = 5.5V 


\V tT VT 











A 
al: 
1 





15pF 50pF 100pF 150pF 200pF 15pF 50pF 100pF 150pF 200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 
Voc= 5.0V, Tamb= 25°C, C= 50pF Voc= 5.0V, Tamb= 25°C, C= 50pF 














NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Octal transceiver with direction pin (3-State) 


VOHV & VOLP! vs. LOAD CAPACITANCE? 
Vec= 5.0V, Vin= OV to 3V 


pet 
lta ttt i ——~ 25°¢ 


Tot tt ttt ti = 


av 







3V 





2vV 






1V 





ete eet tale bali 
ov pee Moshe fe Ty Te a she 
15pF  50pF 100pF 200pF 
VOL vs. IOL? 
Voc= 5.0V, Tamb= 25°C 
1 Output LOW 






fe ae 
aye 
Hf} 7 
[A fA 

es Hf 
AAA | | 
Pf sisted 
NAA ee 


0.2V 0.5V 


Es 
fai 
id 
iy 
/ | 
/ 
[ ) 


1.0V 


ee 





74ABT245 


VOHP & VOLV? vs. LOAD CAPACITANCE? 
Vec= 5. OV, Vin= OV to 3V 


SPSSRSRERERERERREERE MAX 
Sepp pce 


6V 








av 








2V 






OV MAX 







125 °C 





ae ee eee 
oy Eres 8 
15pF 50pF 100pF 200pF 
VOH vs. IOH? 
Vec= 5.0V, Tanb= 25°C 
1 Output kesh 


2.4V 


2.8V 3.2V 


. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching ofother outputs. VOLP is defined as the maximum (peak) 
voltage induced on a quiescent low-level output during switching of other outputs. 


voltage induced on a quiescent low-level output during switching of other outputs. 
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. VOHPis defined as the maximum (peak) voltage induced ona quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley) 


. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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Advanced BiCMOS Products 


FEATURES 
* Eight edge-triggered D-type flip-flops 
* Buffered common clock 


* Buffered asynchronous Master Re- 
set 


* See 74ABT377 for clock enable ver- 
sion 

* See 74ABT373 for transparent latch 
version 


« See 74ABT374 for 3-state version 


DESCRIPTION 

The 74ABT273 has eight edge-trig- 
gered D-type flip-flops with individual D 
inputs and Q outputs. The common 
buffered Clock (CP) and Master Reset 
(MR) inputs load and reset (clear) all 
flip-flops simultaneously. 


The register is fully edge-triggered. The 
state of each D input, one setup time 
before the Low-to-High clock transition, 
is transferred to the corresponding flip- 
flop's Q output. 


All outputs will be forced Low independ- 
ently of Clock or Data inputs by a Low 
voltage level on the MR input. The de- 
vice is useful for applications where the 
true output only is required and the CP 
and MR are common elements. 


PIN CONFIGURATION 


Top View 





74ABT273 
eons 


QUICK REFERENCE DATA 



























CONDITIONS 
SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL } UNIT 
Propagation delay = 50pF: V.... = 5V 5.4 nis 
CP t0Q, Migs epetce 
Input capacitance V, = OV oF Vag 3.5 pF | 
Output capacitance V,= OV or Vag pF 
Total supply current Outputs Disabled; Voc = 5.5V 500 nA 














TEMPERATURE RANGE ORDER CODE 








-40°C to +85°C 74ABT273N 





NAME AND FUNCTION 


Clock Pulse input (active rising edge) 





3,4, 7,8 
13, 14, 17, 18 
2,5,6,9 
12, 15, 16, 19 


Data inputs 





Data outputs 








Master Reset input (active-Low) 
Ground (OV) 


Positive supply voltage 

















LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 








3°94 7 8 13 1417 18 









Dy D, 0, 0, D, Dd, D, 2, 






11 
1 


cP 
a MR 





Q, Q, Q,Q, Q, a, a, Q, 









2 5 6 9 12 15 16 19 


Voc = Pin 20 
GND = Pin 10 
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Octol D Flip-Flop 74ABT273 


LOGIC DIAGRAM 


Voc = Pin 20 


GND = Pln 10 





FUNCTION TABLE 


| wR | cp |b, | Q,- Q, OPERATING MODE 
ae eed 


Load “1" 










High voltage level 

High voltage level one set-up time prior to the Low-to-High clock transition 
Low voltage level 

Low voltage level one set-up time prior to the Low-to-High clock transition 
Don't care 


2x Trost 
uuudt i 


Low-to-High clock transition 


ABSOLUTE MAXIMUM RATINGS! 


[Yon [Ocenia ——SSSsTSSSSC~C~“~*‘“‘~*~*drCSC‘ «dS 
[tn | Peimudowsenen——SSC*SSSCSSCSC~*dtCSC*‘“‘SS™S*dTC ma 
OE 
[Tox [Ocoupusosecaren Sid SSeSSC~SCi‘“‘SSC*dCm 
a wh 

°C 









[Dcoupuvetgs? ——~SCSCS*~*dtC*Ct Hehe |S sS | Y 

[Dcoupweiren S| etn wate Swe 

[Seno tnpaaterage Sd SSSCS™C~C~dSCié‘“‘aR S| 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Preliminary Specification 





Octol D Flip-Flop 


74ABT273 





RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


V1 
Vin 
Vit 


Input voltage 


i 
[Tor [Hichiowtoupitamen SSCS 
Ta 


Low level output current 
Av/AV Input transition rise or fall rate 


Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 


Input clamp voltage Voc = 4.5V; 1 = -18MA 
Veco = 4.5V; | oy = -3mA; Vi = Vit or Vin 
High-level output voltage Veco = 5.0V; 1 oy = -3mA; Vy = Vip or Vin 


| Va High-level input voltage 
Ve put vate 





Input leakage current Voc = 5.5V; V, = GND or 5.5V 


Vog = 5.5V; Outputs High; V, = GND or Voc 
Quiescent supply current 
Vog = 5.5V; Outputs Low; V, = GND or Veg 


jee | Additional supply current per | Voc = 5.5V; One input at 3.4V, other inputs 


Voc = 4.5V lon= -32mA Vv, = Vit or Vin 


8; 
Vou OV; lou= ; 
Low-level output voltage Voc = 4.5V; lo. = 64mA; V, = Vy. or Vin 


input pin? at Voc or GND 





NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 


2. This is the increase in supply current for each input at 3.4V. 
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Octol D Flip-Flop 74ABT273 





AC CHARACTERISTICS 
GND = OV; ta = te = 2.5ns; Cc, = 50pF, Ri= 500Q 


LIMITS 
Temp = 40°C to 485°C | UNIT 
SYMBOL PARAMETER ‘ Veo = 


Maximum clock frequency 


Propagation delay Waveform 1 
CP 10Q, oe 
Propagation delay 

MR to Q, Waveform 2 


AC SETUP REQUIREMENTS 
GND = OV; t, =t, =2.5ns;C, = S0pF, R, = 5002 


LIMITS 
Tae = +25°C Tomb = 40°C to 85°C | UNIT 
SYMBOL PARAMETER WAVEFORM = 45.0V Voc = #5.0V 40.5V 


t a) Setup time, High or Low 
H) Hold time, High or L 
x old time, High or Low : 
,,(H) Clock Pulse width 
wi) vision low Waveform 1 
L Master Reset Pulse width, Waveform 2 
WW ) Low 
Recovery time Waveform 2 
MR to CP 
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Octol D Flip-Flop 74ABT273 





AC WAVEFORMS 


t PHL 


Vu 


Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. Master Reset Pulse Width, 
Clock Pulse Width, and Maximum Clock Frequency Master Reset to Output Delay and 
Master Reset to Clock Recovery Time 


Waveform 3. Data Setup And Hold Times 


NOTE: For all waveforms, V,, = 1.5V. 


The shaded areas indicate when the input is permitted to change for predictable output performance. 





TEST CIRCUIT AND WAVEFORMS 


90% 


NEGATIVE 
PULSE 


“Test Circuit For 3-State Outputs 
SWITCH POSITION 


DEFINITIONS 
Re = Load resistor; see AC CHARACTERISTICS for value. 


FAMILY 
C. = Load capacitance includes jig and probe capacitance; Amplitude 


see AC CHARACTERISTICS for value. =4ABT 3.0V 1MH 
Ry = Termination resistance should be equal to Z, ,; of : ee 


pulse generators. 


INPUT PULSE REQUIREMENTS 
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frome ———S«|:«Ss 74 ABT373 
Octal D-type transparent 
[saus __[ProdictSpecieain | latch (3-State) 


Advanced BiCMOS Products 









FEATURES 


* 8-bit Transparent Latch 
« 3-State Output Buffers 
¢ Output capability:+64mA/-32mA 


¢ Latch-up protection exceeds 500mA 
per JEDEC JC40.2 Std 17 


¢ ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


QUICK REFERENCE DATA 


CONDITIONS 
SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL | UNIT 
Propagation delay C, = 50pF; Veg = 5V 
toHL D, 09, 
Cin 
leez 










ee [owes [wees 


DESCRIPTION 

The 74ABT373 high-performance BiC- 
MOS device combines low static and 
dynamic power dissipation with high 
speed and high output drive. 





fies | Total supply current Outputs Disabled; Voc = 5.5V 


ORDERING INFORMATION 


| PACKAGES TEMPERATURE RANGE ORDER CODE 
20-pin plastic DIP -40°C to +85°C 74ABT373N 
20-pin plastic SOL -40°C to +85°C 74ABT373D 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


The 74ABT373 device is an octal trans- 
parent latch coupled to eight 3-state 
output buffers. The two sections of the 
device are controlled independently by 
Enable (E) and Output Enable (OE) 
control gates. 







3°94 7 8 13 1417 18 


Dy D, D, D, 0, DO, D, D, 


qj OE 


Qa, Q, Q, Q, @, Q, Q, 


2 5 6 9 1215 16 19 


Voc = Pin 20 


Top view GND = Pin 10 
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Octal D-type transparent latch (3-State) 


The data on the D inputs are trans- 
ferred to the latch outputs when the 
Latch Enable (E) input is High. The 
latch remains transparent to the data 
inputs while E is High, and stores the 
data that is present one setup time be- 
fore the High-to-Low enable transition. 


PIN DESCRIPTION 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces- 
sors. The active-Low Output Enable 
(OE) controls all eight 3-State buffers 
independent of the latch operation. 


Product Specification 


74ABT373 


When OE is Low, the latched or trans- 
parent data appears at the outputs. 
When OE is High, the outputs are in 
the High-impedance "OFF" state, which 
means they will neither drive nor load 
the bus. 


SYMBOL NAME AND FUNCTION 


0 7 
Oo a, 
GND 


Output enable input (active Low) 


3-State Outputs 
Enable input (active High) 


en roan 


20 


High voltage level 
Low voltage level 


No change 

Don't care 

High impedance “off” state 
High-to-Low E transition 


How uw uo wow on Ww 


LOGIC DIAGRAM 


Voc = Pin 20 


GND = Pin 10 
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Veco Positive supply voltage 


Enable and read register 





Latch and read register 


Hold 





Disable outputs 








High voltage level one set-up time prior to the High-to-Low E transition 


Low voltage level one set-up time prior to the High-to-Low E transition 
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Octal D-type transparent latch (3-State) 74ABT373 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 


0 

Va |Habiewtintvonge ——SSCSCSC~“~‘“*~*~“*~*dCSCR OS 

0 
Ea 
Pees oe 
a 











Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


tx | OCipundasoent——SS*dSCSC*dCC“‘“‘SSC*dSC 
pW [oti ——SSCdSSSCSSCSCS~C~iSC ew 
[Tor [ocoupusodoanen SSCs SC*SSCC Sd 
cies 

°C 










m 
m. 

DC output voltage2 output in Off or High state -0.5 to +5.5 
: 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal D-type transparent latch (3-State) 74ABT373 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


Input clamp voltage Veco = 4.5V; 1) = -18MA 
Vou 
Vor 






LIMITS 


Tymb = +25°C rane UNIT 














TEST CONDITIONS 





_ 
nr 


es lef Bl] < |e 


| Mex | Min | 
Pa 
High-level output voltage i = | 
[= |r FES 
| Vou BV; | 0.55 | 
cues 





| Min | 
- a 
- 25 
- 3.0 
ese AB one SVia orvn | 20 | 2 
 Toniecianpivaage | Yo=48Wla.=BinaVi=Vaervn | [oat 
Veo = 5.5V; V; = GND or 5.5V T= 
i 
| 50 
aa 
= 


H 
= 
oO 








mA 


3-State output Low current Voc = 5.5V; Vo = 0.5V; Vi = Vit or Vin | 6.0 | -50 | 
Flo | Short-circuit output current! | Voc = 5.5V; Vo = 2.5V | -100 | -180 | 


Voc = 5.5V; Outputs High; V,; = GND or Veg 
Veco = 5.5V; Outputs Low; V, = GND or Voc 


Voc = 5.5V; Outputs 3-State; 
Vi = GND or Voc 


jos | =| 
Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs 
input pin2 at Voc or GND 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 





mA 


Quiescent supply current 


mA 


| 20 | 
load 
he 
La 
he 
| 50 | 
[see |e | 
o ie 


on wo 
oO oO 
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Octal D-type transparent latch (3-State) 74ABT373 


AC CHARACTERISTICS 
GND =0V; th = te = 2.5ns; C, = 50pF, R= 500Q 


LIMITS 
Tams = +25°C Tamb = ~40°C to +85°C | UNIT 
SYMBOL PARAMETER WAVEFORM Van = 45.0V Voc = #5.0V 40.5V 
| typ | Max | Min 


t ti 

,PLH ee ion delay Waveform 2 1.9 

PHL nto, 2.2 7 

t P tion del 

PLH ropagation aeiay 2.6 6.1 6.6 
1.2 
2.7 

i 2.5 

2.0 













tozH Output enable time Waveform 4 3.2 4.7 1.2 5.2 
tpzi to High and Low level Waveform § 4.7 6.2 2.7 6.7 
toyz Output disable time Waveform 4 6.4 ae 
torz from High and Low level Waveform 5 6.0 

GND = OV; ta = te = 2.5ns; C, = 50pF, Ri= 500Q 


AC SETUP REQUIREMENTS 
LIMITS 
Tam = ~40°C to +85°C 
SYMBOL| PARAMETER WAVEFORM i Voc = +5.0V 40.5V 


t(H Set-up ti 

S n 

H Hold ti 

0 
n 
E pulse width, 


AC WAVEFORMS 
(Vy = 1.5V, Viy = GND to 3.0V) 





Waveform 1. Propagation Delay, Enable to Output, 
and Enable Pulse Width. 


tez torz 
Vv 
Qn, M Vor +0.3V 
+ 


Waveform 4. 3-State Output Enable Time ta High Waveform 5. 3-State Output Enable Time to Low 
Level and Output Disable Time From Level and Output Disable Time from 
High Level. Low Level. 
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Octal D-type transparent latch (3-State) 


TEST CIRCUIT AND WAVEFORMS 


Test Circuit For 3-State Outputs 
SWITCH POSITION 


closed 

closed 

open 

DEFINITIONS 

Load resistor; see AC CHARACTERISTICS for value. 
Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Termination resistance should be equal to Zour of 
pulse generators. 
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74ABT373 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Va 1.5V 


Input Pulse Definition 





INPUT PULSE REQUIREMENTS 


FAMILY +- 
[ame [ee 
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Octal D-type transparent latch (3-State) 


TPLH vs. TEMPERATURE (Tarp) 
C,= 50pF, 1 Output Switching 
Dn to Qn 


PEE a Ha 


Typ@5.5V 
pe es 
ela 


TPZH vs. TEMPERATURE (Tan) 
C,= 50pF, 1 Output Switching 


| | | a Typ@4.5V 
[canauesassnenene ae 


TPZL vs. TEMPERATURE (Tarp) 
C,= 50pF, 1 Output Switching 
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74ABT373 


TPHL vs. TEMPERATURE (Tap) 
C,= 50pF, 1 Output Switching 
Dn to Qn 


CELE EPEEIL 
HELE He 


Typ@5.5V 


TPHZ vs. TEMPERATURE (Tap) 
C.= 50pF, 1 Output Switching 


FH tet | | Max 
Typ@4.5V 
ee = ae Typ@5.5V 


TPLZ vs. TEMPERATURE (Tar) 
C.= 50pF, 1 Output Switching 


Typ@5.5V 
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Octal D-type transparent latch (3-State) 74ABT373 
TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE! 
1 Output Switching, T, = 25°C 1 Output Switching, T,,,.= 25°C 
Dn to Qn Dn to Qn 
9ns if MAX 
8ns +H 
ai Sue 
Vcc = 4.5V 
| 
= 6ns 
rae TT | veoasv 
5ns 
at ae 
—_ 4ns ra MIN 
TH Lu 
ane a 
peer T | 2ns TH 
ins 
15pF 50pF 100pF 150pF 200pF 15pF = 50pF 100pF 150pF 200pF 
TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 
Voc= 5.0V, Tamb= 25°C, Cy = 50pF Voc= 5.0V, Tamp= 25°C, C_=50pF 
Dn to Qn 


, max 
eS ee 


TPHL TYP. 
+ TPLH TYP. 








MIN 























1 Output 4 Outputs 8 Outputs 1 Output 4 Outputs 8 Outputs 











NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Octal D-type transparent latch (3-State) 74ABT373 


VOHV & VOLP' vs. LOAD CAPACITANCE? VOHP & VOLV2 vs. LOAD CAPACITANCE? 
Voc= 5.0V, Viy= OV to 3V Voc= 5.0V, Viyz OV to 3V 


PEO eRMEC a EL Bere eee eee 

ss 
EE RSS | es 
| eS POT 


15pF SOpF 100pF 15pF 50pF 100pF 


VOL vs. IOL? VOH vs. IOH? 
Voc= 5.0V, Temb= 25°C Voc= 5.0V, Tamb= 25°C 
1 Output LOW 1 aa HIGH 


AVS 
PA Adal 
Py A ea 
Pe eee 
ev ees 


2.4V 2.8V 3.2V 








NOTES: 

1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching ofother outputs. VOLP is defined as the maximum (peak) 
voltage induced on a quiescent low-level output during switching of other outputs. 

2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOL V is defined as the minimum (valley) 
voltage induced on a quiescent low-level output during switching of other outputs. 

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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Advanced BiCMOS Products 


FEATURES 
* 8-bit positive edge triggered register 


* 93-State output buffers 
* Output capability: +64 mA/-32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT374 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT374 is an 8-bit, edge trig- 
gered register coupled to eight 3-State 
output buffers. The two sections of the 
device are controlled independently by 
the clock (CP) and Output Enable (OE) 
control gates. 


PIN CONFIGURATION 








31374 


Octal D-type flip-flop; 
positive-edge trigger (3-State) 


QUICK REFERENCE DATA 


CONDITIONS 
SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL | UNIT 
t Propagation dela 
RE [ere a T= 
L *"cc 
Total supply current Outputs Disabled; Voc = 5.5V 500 | ma 
ORDERING INFORMATION 
| packaces | TEMPERATURE RANGE ORDER CODE 
20-Pin Plastic DIP ~40°C to +85°C 74ABT374N 
20-Pin Plastic SOL -40°C to +85°C 74ABT374D 



















LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


3°94 7 8 1314 17 18 


D,D, D, D, D, 0, D, D, 


qj OE 


Q 2, 2,0, O, @, 2, a, 


25 6 9 1215 16 19 


Voc =Pin20 
GND = Pin 10 
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374 


The register is fully edge triggered. The | The 3-State output buffers are designed When OE is Low, the stored data ap- 
state of each D input, one set-up time to drive heavily loaded 3-State buses, pears at the outputs. When OE is High, 


before the Low-to-High clock transition, _ MOS memories, or MOS microproces- the outputs are in the High-impedance 
is transferred to the corresponding flip- sors. The active-Low Output Enable "OFF" state, which means they will nei- 
flop's Q output. (OE) controls all eight 3-State buffers ther drive nor load the bus. 


independent of the clock operation. 


D 
Q 


PIN DESCRIPTION 


PIN NUMBER 





Output Enable input (active Low) 


9:4,1)8.18 Data inputs 
14, 17, 18 


0° °7 
2, 5, 6, 9, 12 -Q 
15, 16, 19 0 7 
he tet ee cP Clock Pulse input (active rising edge) 
pot Grunt (oy 
FUNCTION TABLE 


| NpuTs | INTERNAL | OUTPUTS 
OPERATING MODE 
_ | REGISTER | @,-0, | 


L L 
H H 
0 
z 
Zz 


+ xX NC z 
Tee |b [esmwe 


High voltage level 

High voltage level one set-up time prior to the Low-to-High clock transition 
Low voltage level! 

Low voltage level one set-up time prior to the Low-to-High clock transition 
No change 

Don't care 

High impedance “off state 

Low-to-High clock transition 

Not a Low-to-High clock transition 






















QO 
i | 


PINXZATOITIL 


LOGIC DIAGRAM 
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374 





RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER UNIT 


| Min 
| Moc __| DCsuppyvotage 
| Mt | inpurvotages 
| Vin__| Hiatlevetinputvotage 
ce Wi | MN es ee | 
a 
i sal 
eae Oe 
fa eas os 









| lon | High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER CONDITIONS RATING 
[te | Be input odo caro ee 
DC input voltage? -1.2 to +7.0 
, 





ananassae 
[Dooupusowcret Sid SSC‘idSC“‘éNSOWC#*d 
[ocoupuawen Yetta | 
a 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374 


DC ELECTRICAL CHARACTERISTICS 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS Tame = +25°C UNIT 


Vix Input clamp voltage Voc = 4.5V; 1 = -18MA 
Voc = 4.5V; | oy = -3mA; V)= Viz or Viy 
High-level output voltage Voc = 5.0V; 1 oy = -3MA; Vy = Vy or Vin 


Voc = 45V;1 OH= -32mA; Vi = Vit or Vin 
Voi Low-level output voltage Voc = 4.5V; lo, = 64mA; V; = Vir oF Vin 


¢ 


Quiescent supply current 


Voc = 5.5V; Outputs 3-State; 
V, = GND or Voc 


Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs 
input pin? at Voc or GND 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374 


AC CHARACTERISTICS 
GND = OV; t, =t, =2.5ns;C, = SOpF, R, = 5002 


LIMITS 
Tamb = +25°C Tamb = 40°C to +85°C 
SYMBOL PARAMETER WAVEFORM Voc = +5.0V +0.5V 











timc | wm | we | aw | | we || 
Propagation delay X : : : : 
CP toQ, Waveform 1 
Output enable time Waveform 3 
to High and Low level Waveform 4 
Output disable time Waveform 3 
from High and Low level Waveform 4 


AC SETUP REQUIREMENTS 
GND = OV; ty =t,=2.5ns;C, = 50pF, R, = 5002 


Tamb =-40°C to +85°C 
PARAMETER WAVEFORM Voc = +5.0V + 0.5V 


t.(H) Set-up time 

t(L) D,, to CP Waveform 2 

t.(H) Hold time 

tb) D_toCP Waveform 2 
CP pulse width, 

MH) islet Low Waveform 1 


AC WAVEFORMS 
(V,, = 1.5V, V,, = GND to 3.0V) 





































Waveform 1. Propagation Delay, Wavetorm 2. Data Setup And Hold 
Clock Input To Output, Clock Pulse Times 
Width, and Maximum Clock 
Frequency 





OE Vu Ve 
tpze teiz 
Qn Va VoL +0.3V 
~* 
Waveform 3. 3-State Output Waveform 4, 3-State Output Enable 
Enable Time To High Level And Time To Low Level And Output 
Output Disable Time From High Disable Time From Low Level 


Level 
NOTE: For all waveforms, Vu = 1.5V 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Octal D-type flip-flop; positive-edge trigger (3-State) 


TEST CIRCUIT AND WAVEFORMS 





‘Test Circuit For 3-State Outputs 
SWITCH POSITION 
SWITCH 


closed 










PLZ 


tor, closed 


All other open 





see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour of 
pulse generators. 
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DEFINITIONS 
Ri = Load resistor; see AC CHARACTERISTICS for value. 
or = Load capacitance includes jig and probe capacitance; 


Product Specification 









AMP (V) 









90% 


NEGATIVE 
PULSE 


ov 
trun (t,) 

le (t,) 

AMP (V) 


POSITIVE 
PULSE 


10% 






ov 


Via = 1.5V 


Input Pulse Definition 





INPUT PULSE REQUIREMENTS 





Amplitude 
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Octal D-type flip-flop; positive-edge trigger (3-State) 


TPLH vs. TEMPERATURE (1,3) 
C= 50pF, 1 Output Switching 





TPZH vs. TEMPERATURE (Tar) 
C,= 50pF, 4 Outputs Switching 


“COT 
REED Ea at 
6ns 


om 


Max 


4ns 
ft be 
to 


3ns 4-4 HH Hh EB Et 
sal eeeaes| ac uses 
ela evict elalal a aials Sta aL 


Ins 


Typ@4.5V 
Typ@5.5V 


Min 


Ons 





TPZL vs. TEMPERATURE (T,.,y) 
C,= 50pF, 4 Outputs Switching 


8ns 






6ns 







Typ@4.5V 
Sns ee Pan Typ@5.5V 
nm HEE Arh ye@s. 
PCE oT 
3ns Ey 


Min 


125 
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74ABT374 





TPHL vs. TEMPERATURE (Tan) 
C= 50pF, 1 Output Switching 





Typ@4.5V 
Typ@5.5V 





Min 








TPHZ vs. TEMPERATURE (Tamp) 
C,= 50pF, 4 Outputs Switching 


Typ@4.5V 
Typ@5.5V 















TPLZ vs. TEMPERATURE (Tarp) 
C, = 50pF, 4 Outputs Switching 


| pt 
Eat 


Typ@5.5V 
tt | : 


Min 
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Octal D-type flip-flop; positive-edge trigger (3-State) 


TPLH vs. LOAD CAPACITANCE! 
1 Output Switching, T,,..= 25°C 


$e) pope ey ae 
aon 


ere 
yt Aa TN 
ete 


aa 
Pt 
TI 
ela 


15pF SOpF 100pF 150pF 200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! 
Voc= 5.0V, Tamb= 25°C, C_= 50pF 


NOTES: 


Product Specification 


74ABT374 


TPHL vs. LOAD CAPACITANCE! 
1 Output Switching, Tan= Te 


Vee = 4,.5V 
Vee = 5.5V 


ee 
es ea eee 





15pF 50pF 100pF 150pF 200pF 


TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 
Vec= 5 OV, Tamb= 25°C, — 50pF 
LJ MAX 





1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Octal D-type flip-flop; positive-edge trigger (3-State) 74ABT374 


VOHV & VOLP' vs. LOAD CAPACITANCE? VOHP & VOLV? vs. LOAD CAPACITANCE? 
Vec= 5.0V, Vin= OV to 3V Vec= 5. OV, Vin= OV to 3V 


pte P TE ax 


eee TT 
COTTE 


C1 a 
an re nee 

Te HERI 

cee 


ee "58 6 


ren rnp etal 
== rTiTt1Ti11.14i4i1/ 7 
Ae 
a a 


15pF 50pF 100pF 15pF 50pF 100pF 


VOL vs. IOL® VOH vs. 10H? 
Voc= 5.0V, Tamp= 25°C Voc= 5.0V, Tanp= 25°C 
1 Output LOW 1OutputHIGH 


| OmA 
beer ps liales | ale 


eae va 
HA — 
PARE 
ele A ad al 


2.4V 2.8V 3.2V 3.6V 








NOTES: 

1. VOHVisdefinedas the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak) 
voltage induced on a quiescent low-level output during switching of other outputs. 

2. VOHPisdefinedas the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLVis defined as the minimum (valley) 
voltage induced on a quiescent low-level output during switching of other outputs. 

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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74ABT377 


FEATURES QUICK REFERENCE DATA 


* Ideal for addressable register appli- 
cations 


CONDITIONS 
SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT 
* 8-bit positive edge triggered register Propagation delay 5 seer ey 
CP to Q, L cc 


« Enable for address and data syn- 
chronization applications 


* Output capability: +64 mA/-32mA 


* ESD protection exceeds 2000 V per 


Total supply current Outputs Disabled; Veo = 5.5V 





eal 
SoH 
per Jedec JC40.2 Std 17 SUF 


MIL STD 883C Method 3015.6 and 


200 V per Machine Model ORDERING INFORMATION 


DESCRIPTION 

The 74ABT377 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT377 has 8 edge-triggered D- 
type flip-flops with individual D inputs 
(continued) 


PIN CONFIGURATION LOGIC SYMBOL 





Voc = Pin20 
GND = Pin 10 


PACKAGES TEMPERATURE RANGE 
20-Pin Plastic DIP -40°C to +85°C 
20-Pin Plastic SOL -40°C to +85°C 





3.4 7 8 13141718 


D, 9, 0, 0, 0,0, 0, D, 


a, @, Q, Q, @, Q, Q, @, 


2 5 6 9 12 15 16 19 
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Octal D-type flip-flop with enable 74ABT377 


and Q outputs. The common buffered The register is fully edge triggered. The | The E input must be stable one setup 


clock (CP) input loads all flip-flops si- state of each D input, one set-up time time prior to the Low-to-High clock tran- 
multaneously when the Enable (E) input before the Low-to-High clock transition, sition for predictable operation. 
is Low. is transferred to the corresponding flip- 

flop's Q output. 


PIN DESCRIPTION 


PIN NUMBER SYMBOL FUNCTION 
3, 4, 7, 8, 13 
14, 17, 18 

















2, 5, 6, 9, 12 < 
Clock Pulse input (active rising edge) 
Ground (0) 













High voltage level 

High voltage level one set-up time prior to the Low-to-High clock transition 
Low voltage level 

Low voltage level one set-up time prior to the Low-to-High clock transition 
Don't care 

Low-to-High clock transition 


7x TSTaz 


LOGIC DIAGRAM 











Vog = Pin 20 Q, Q, Q, Q; Q, Qs Q, Q, 
GND = Pin 10 
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Octal D-type flip-flop with enable 74ABT377 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER 


va 
Vit 







UNIT 








High-level input voltage | 20 | 


| lon High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ele 


mA 
mA 
Cc 


° 





ABSOLUTE MAXIMUM RATINGS! 


fos [Deampyeetee ———d|SSSC*C*~“~*‘“~*dSC‘ So *d 
i | OCiudoseewnon Sid SSSC~dtC“‘“‘CWO™~~=*dS ma 
[Wi [eimai ——SSdCCSSC*~C~‘“~S*~*srSC «dV 
Tor | oCoupusosmauren ——SS*dSCC~=‘“‘ OSCSCS*~‘“dtC‘CNO’”~=™~=*Y mat 

ve 
[to 








| Yo DC output voltage? output in Off or High state -0.5 to +5.5 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal D-type flip-flop with enable 74ABT377 


DC ELECTRICAL CHARACTERISTICS 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Teas 40°C 


to +85°C 


| Min | Typ | Max | Min | Max | 
Va [epsanpvoee | WeeetBviigtowe S| ef | ae 
ieo=ABione smaviewom [as | [as] 
fo oriootoupavotage — [Ver=S0Viqi=anAveVuervn [ao | | [ao |] v 
Voc = 4.5V; I oy = -32mA; Vy = Vip or Vig 
| Vo. | Low-level output voltage | Vog = 4.5V; lo = 64mA; V; = Vy. or Vig 
| ty | Inputteakage current Veo = 5.5V; V, = GND or 5.5V 
| lozn | 3-State output High current Voc = 5.5V; Vo = 2.7V; V; = Vy. oF Vig 
| loz | 3-State output Low current _| Voo = 5.5V; Vo = 0.5V; V; = Vy. or Vig 
io | Sere aapucent | VeorS5Vg=25 | 
ea 
Quiescent supply current 


Voc = 5.5V; Outputs 3-State; 
V, = GND or Voc 


Additional supply current per | Voc = 5.5V; One input at 3.4V, other inputs 
input pin2 at Veco or GND 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 


Vix 
Vou 
Vow 
loz 
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Octal D-type flip-flop with enable 74ABT377 


AC CHARACTERISTICS 
GND = 0V; t, =t, =2.5ns;C, = 50pF, R, = 5002 


LIMITS 
Tomb = +25°C Tomb = 40°C to +85°C 
SYMBOL PARAMETER Voc = 45.0V Voces +5.0V20.5v | UNIT 


<- | amen eae eae 
tet Propagation delay Waveform 1 2.5 6.0 
TPH CP toQ, 3.7 6.8 


AC SETUP REQUIREMENTS 
GND =0V; ta = te = 2.5ns; Cc, = 50pF, R= 500Q 


LIMITS 
Tem = +25°C Temp = 40°C 
Typ 


t,(H) Setup time, High or Low 

Ss ’ 

te(L) D, to CP Waveform 2 
t(H) Hold time, High or L 

h igh or Low 

t(L) D, to CP Waveform 2 




















t(H) Setup time, High or Low 

$3 , 

t(L) Eto cP Waveform 2 
t,(H) Hold time, High or L 

h , High or Low 

t(L) EtocpP Waveform 2 
ty(H) Clock Pulse width 

tit) High or Low Waveform 1 


AC WAVEFORMS 


& 
2 


Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. 
Clock Pulse Width, and Maximum Clock Frequency Data And Enable Setup And Hold Times 


NOTE: For all waveforms, Vu = 1.5V. 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Octal D-type flip-flop with enable 74ABT377 


TEST CIRCUIT AND WAVEFORMS 


90% 
NEGATIVE 
PULSE 


Ld a 
Test Circuit For 3-State Outputs 
SWITCH POSITION 


t 


PLZ 
Var = 1.5V 


t 
PZL 
Input Pulse Definition 
All other P 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. INPUT CULE REG WAEMENTS 


L FAMILY 
C. = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate] ty | ta | te | 
see AC CHARACTERISTICS for value. 74ABT 30V iMHz 
Ry = Termination resistance should be equal to Zour of | 30v | IMA | So0ns| 2.8ns | 25ns | 


pulse generators. 
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Octal D-type flip-flop with enable 74ABT377 


TPLH vs. TEMPERATURE (Ty) 
C,= 50pF, 1 Output Switching 


TPLH vs. LOAD CAPACITANCE! 
1 Output Switching, T,..= 25°C 


15pF 50pF 100pF 150pF 200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! 
Veo= 5.0V, Trnb= 25°C, C, = SOpF 


1 Output 4 Outputs 8 Outputs 


TPHL vs. TEMPERATURE (Tay) 
C.= S0pF, 1 Output Switching 


TLL 
| titi ett et | 
PoE EEL 

25 


TPHL. vs. LOAD CAPACITANCE! 
1 Output Switching, T, = 25°C 


TET 
HAEAERI SH =snH 
sige Dopee 


ee 


[leanne 


15pF 50pF 100pF 150pF 200pF 


TPLH TPHL vs. Ee wi oe SWITCHING! 


1 Output 4Outputs 8 Outputs 





NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Octal D-type flip-flop with enable 74ABT377 


TPLH vs. TEMPERATURE (T,,) TPHL vs. TEMPERATURE (Ta) 
C= 50pF, 1 Output Switching C,= 50pF, 1 Output Switching 


CE eee et 

UN Eee eet Ue Tete EE 
PLL tT I Typ@4.5V 

Hii Hee TTT | Ieonse 

fe erreey | limos rT re 

ECCT ree 

PER RES) AST PEER eee || 


TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE" 
1 Output Switching, T,,. = 25°C 1 Output Switching, T, = 25°C 


Vec = 4.5V 
Vcc = 5.5V 


Vcc = 4.5V 


Vec = 5.5V 


L a porn | 
J arr Het 


15pF - S0pF 100pF 150pF § 200pF 15pF  50pF 100pF 150pF - 200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 
Voce 5.0V, Tynip= 25°C, C_= 50pF Voc= 5.0V, Tamb= 25°C, C= a 


1 Output 4 Outputs 8 Outputs 





NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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74ABT534 


Advanced BiCMOS Products 


FEATURES 
* 8-bit positive edge triggered register 


* 


3-State output buffers 
* Output capability: +64 mA/-32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


¢ ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model! 


DESCRIPTION 

The 74ABT534 high-performance 
BiCMOS device combines low static ~ 
and dynamic power dissipation with 
high speed and high output drive. 


The 74ABT534 is an 8-bit, edge trig- 
gered register coupled to eight 3-State 
output buffers. The two sections of the 
device are controlled independently by 
the clock (CP) and Output Enable (OE) 
control gates. 


The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition 
is transferred to the corresponding flip- 
flop's Q output. 


PIN CONFIGURATION 


el oo 9 slg 
—_ —_->- 8S 8 
o 
oa 


wn 
nn 


o 
o 
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@ 
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D 
Q 
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Top View 


QUICK REFERENCE DATA 


SYMBOL PARAMETER 






Total supply current 


ORDERING INFORMATION 









CONDITIONS 
Tom = 25°C; GND = 0V 


PLH pag y C, = 50pF: V.. = 5V 
L *"Ccc 


Outputs Disabled; Vee = 5.5V 


Octal D-type flip-flop, 
inverting (3-State) 


TYPICAL | UNIT 













PACKAGES 


TEMPERATURE RANGE 


ORDER CODE 





20-pin plastic DIP 


-40°C to +85°C 


74ABT534N 





20-pin plastic SOL 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces- 
sors. The active-Low Output Enable 
(QE) controls all eight 3-State buffers 
independent of the latch operation. 


LOGIC SYMBOL 


3.4 7 8 131417 18 


D.D,D,D,D, D, D, D. 


0 -1°2°3 4 °5 “6 “7 






1 c§ OE 
Qa, a, Q, Q, Q, Q, Q, 


25 6 9 1215 16 19 


Voc = Pin 20 
GND = Pin 10 


82 


-40°C to +85°C 








74ABT534D 


When OE is Low, the latched or trans- 
parent data appears at the outputs. 
When OE is High, the outputs are in 
the High-impedance "OFF" state, which 
means they will neither drive nor load 
the bus. 


LOGIC SYMBOL(IEEE/IEC) 
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Octal D-type flip-flop, inverting (3-State) 74ABT534 










PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 
a ee, a eel Output Enable input (active Low) 


3, 4, 7, 8, 13 : 
1417.4 D,-D Data inputs 
. - ne a a> a, Inverting 3-State outputs 


ee ST 






FUNCTION TABLE 


INPUTS INTERNAL OUTPUTS 
= OPERATING MODE 
oe [cr [o, | necisren 


L tT L H . 
PELE TET & [Eten 
Ne ed eT NG fee = ING IR 
+ xX NC 
Disable outputs 
att fot |e | peso 


High voltage level 

High voltage level one set-up time prior to the Low-to-High clock transition 
Low voltage level 

Low voltage level one set-up time prior to the Low-to-High clock transition 
No change 

Don't care 

High impedance “off” state 

Low-to-High clock transition 

Not a Low-to-High clock transition 





Qo 
ee || 


PINKXZAT7OIL 


LOGIC DIAGRAM 


Yoo 


GND = Pin 10 


= Pin 20 
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Octal D-type flip-flop, inverting (3-State) 74ABT534 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER 
Input voltage 








UNIT 









| lon | High level output current 


Low level output current 
Av/Av Input transition rise or fall rate 


= sleet Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


[Mie [Ooempvwie —SSCdCSSCSC*C~“*‘“*~S*dSCSC‘ 
TW foci ——OSCSC~C“‘idSC“‘CNSCN”#C#*‘“‘(#SCA wa 
Tae [Couputdaeeamen——SCSC~‘iSC“‘NWOSOC™OC™#*#*~*~‘~*s~;=CSCSC*CtésGCS 


| Min | Max 
[ve [Deewpiwige —SSCSC~“‘~S*S*S*~“‘“~*~*~‘~sC dP 
a 
War [Hobiowinpuvense ———CSC=~=~“‘CSCCSC™C#C#*#*é“‘“;#SCNPo «dP 
FS 
3 fo alee 
pe 
Pere WOl ze Milan ale. 7 

Ta eel ee 





mA 
mA 
°C 






Mm. 
m 
m 






DC output current output in Low state 


NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


V 
A 
V 
A 
V 
A 
°C 
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Octal D-type flip-flop, inverting (3-State) 74ABT534 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 






LIMITS 


| Min | Typ | Max | Min | Max | 
pve] | te] ov | 
jes | | 













TEST CONDITIONS 








Voc = 4.5V; | oy = -3MA; Vy = Vit or Vin 

Vou High-level output voltage Voce = 5.0V; I oy = -38MA; Vy = Vip OF Vig 
SS Voc = 4.5V; ly = -32mA; V, = Vir or Viy 
Veo = 4.5V; lox = 64mA; V, = Vy. or Vig 
| ty | inputleakage current | Voc = 5.5V; V, = GND or 5.5V 
| lozy | 3-State output High current | Voc = 5.5V; Vo = 2.7V; Vi = Vi. or Vin 
Veg = 5.5V; Vo = 0.5V; V; = Vy. oF Vig 
jbo _| 









Voc = 5.5V; Outputs High; V, = GND or Voce 
Voc = 5.5V; Outputs Low; V, = GND or Voc 
Voc = 5.5V; Outputs 3-State; 

V, = GND or Voc 


Vee = 5.5V; One input at 3.4V, other inputs 
at Veg or GND 


Quiescent supply current 


Additional supply current per 
input pin2 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Octal D-type flip-flop, inverting (3-State) 74ABT534 





AC CHARACTERISTICS 
GND = OV; t, =t, =2.5ns;C, = 50pF, R, = 5000 











LIMITS 


SYMBOL PARAMETER AVEFORM Tene = #25 Ten ae eee | UNIT 
cc= oi 


| Min | Typ | 


t Propagation dela’ 2.2 4.2 5.7 6.2 
PLH paga y 
et | Gee | wavs |S | at | es | oon | aa 
4.7 5.2 
6.2 6.7 
6.0 6.5 
6.0 6.5 


ool oe 






PZH Output enable time Waveform 3 1.2 3.2 
PZL to High and Low level Waveform 4 2.0 4.7 
toyz Output disable time Waveform 3 2.5 
toiz from High and Low level Waveform 4 2.5 


AC SETUP REQUIREMENTS 
GND =0V; ta = te = 2.5ns; C. = 50pF, R= 5002 


- 





LIMITS 





Tamb = +25°C Tam =-40°C to +85°C 
Voc = +5.0V Voc = +5.0V +0.5V 


Set-up time 

D tocP Waveform 2 
n 

Hold ti 

n 


AC WAVEFORMS 
(Vy = 1.5V, Viy = GND to 3.0V) 





Waveform 1. Propagation Delay, Waveform 2. Data Setup And Hold 
Clock Input To Output, Clock Pulse Times 
Width, and Maximum Clock 
Frequency 


VM Ve 


t pz tpiz 
Ve 


Vor +0.3V 
—* 
Waveform 3. 3-State Output Waveform 4. 3-State Output Enable 
Enable Time To High Level And Time To Low Level And Output 


Output Disable Time From High Disable Time From Low Level 
Level NOTE: For all waveforms, V,, = 1.5V 


The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Octal D-type flip-flop, inverting (3-State) 74ABT534 


TEST CIRCUIT AND WAVEFORMS 


90% 
NEGATIVE 
PULSE 


‘Test Circult For 3-State Outputs 
SWITCH POSITION 


Vn = 1.5V 
Input Pulse Definltion 


Deter INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


FAMILY 
L= Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate| ty | ta | te | 
see AC CHARACTERISTICS for value. 74ABT 30V 7MH 
RA, = Termination resistance should be equal to Zour of | 80v | IMHz | S00ns| 2.8ns |28ns | 


pulse generators. 
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74ABT541 
oa Octal buffer/line driver 
ate Of Issue ugus ’ 

[Sis | Preiminay Spedicaion]  (3-State) 


Advanced BiCMOS Products 









FEATURES QUICK REFERENCE DATA 


¢ Octal bus interface CONDITIONS 
SYMBOL PARAMETER Tymb = 25°C; GND = OV TYPICAL | UNIT 
‘OL 


* Functions similar to the ‘ABT241 
* Provides ideal interface and 
increases fan-out of MOS Micro- 
ou [ower [wowete | 
Total supply current Outputs Disabled; Voc = 5.5V 
* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


processors 
* Efficient pinout to facilitate PC board 
+ ESD protection exceeds 2000 Vper ORDERING INFORMATION 
MIL STO 883C Method 3015.6 and [PACKAGES | _TEMPERATURERANGE | ORDER CODE | 


layout 
* 3-State buffer outputs sink 64mA 

200 V per Machine Model 
20-pin plastic SOL - -40°C to +85°C 74ABT541D 






and source 32mA 









DESCRIPTION 

The 74ABT541 high-performance 
BiCMOS device combines low static and 
dynamic power dissipation with high 
speed and high output drive. 


(continued) 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
N and D Packages 


Top View 
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Octal buffer/line driver (3-State) 74ABT541 
The 74ABT541 is an octal buffer thatis are all capable of sinking 64mA and the package to facilitate printed circuit 
ideal for driving bus lines or buffer sourcing 32mA. The device features board layout. 


memory address registers. The outputs — inputs and outputs on opposite sides of 


FUNCTION TABLE PIN DESCRIPTION 


OUTPUT 


Y 


PIN NUMBER SYMBOL NAME AND FUNCTION 


2,3,4,5 : 
Data inputs 
6,7,8,9 





18, 17, 16, 15 Y, Data outputs 
14, 13, 12, 11 


| t9 | Output enables 
19 Pato erund ov 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER UNIT 


DC supply voltage 





Input voltage 
High-level input voltage 
Input voltage 
cs alee 


High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 





ABSOLUTE MAXIMUM RATINGS! 


a 

[tx [Beimpudedocimen | OSCSC~*dSCSC~‘“—SSSC*dtC 
TO 
eal 










[Dcoupmdesoanen dee SSC~iC“‘NO”O™~#*dSCma i 
fOcoupucmen dC atintowsane «| Sw 
[Tw | Sompbiomeauenne —itSSCSC~“C~‘“~*~*‘drCS*C~‘ = 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal buffer/line driver (3-State) 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


Input clamp voltage Veo = 4.5V; 1, =-18MA 


Vcc = 4.5V; lon= -3mA; V; = Vit or Vin 
Voc = 5.0V; lon = -3mA; Vv, = Vir or Vin 
Voc = = 4, 5V; lou = -32mA; Vv; = Vit or Vin 


Veo = 4.5V; Io, = 64mA; V, = Vi, oF Vig 
Voo = 5.5V; V, = GND or 5.5V 

Voc = 5.5V; Vo = 2.7V; Vj = Vi, or Vin 
leer Voc = 5.5V; Vo = 0.5V; V) = Vy. or Ving 
Veo = 5.5V; Vo = 2.5V 


Voc = 5.5V; Outputs High; V, = GND or Voc 
Voc = 5.5V; Outputs Low; V, = GND or Voc 


vee 5.5V; Outputs 3-State; 
= GND or Vog 


ae enabled, one input at 3.4V, other 
inputs at Voc or GND; Vog = 5.5V 


TEST CONDITIONS 


High-level output voltage 


S 
x= 


So 
a 


Quiescent supply current 


| CCH 


cn 
° 


° ° nm 
on a ss 


Additional supply current per | Outputs 3-State, one data input at 3.4V, 
input pin2 other inputs at Veg or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Voc = §.5V 


NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 


2. This is the increase in supply current for each input at 3.4V. 
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74ABT541 


Tamb = -40°C 
to +85°C 


LIMITS 
UNIT 


< 


>|515 


>| 5 


yA 


w = 1 ¢ on 
fetes felt = #/|8) 
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Octal buffer/line driver (3-State) 


Preliminary Specification 


74ABT541 


AC CHARACTERISTICS GND =o0V; t, =t.=2.5ns;C, = 50pF, R, = 5002 


SYMBOL PARAMETER WAVEFORM 


PLH Propagation delay 
tou A tO Y 


LIMITS 


Tamb = +25°C Tamb = 40°C to +85°C 
Vec = +5.0V Voc = +5.0V +0.5V 





PZH Output enable time 
toa to High and Low level 


PHZ Output disable time 
toiz from High and Low level 
AC WAVEFORMS 
(V), = 1.5V, Vix = GND to 3.0V) 


Waveform 1. Waveforms Showing the Input (I,) to 
Output (Y,) Propagation Delays 


TEST CIRCUIT AND WAVEFORMS 





Test Circuit For 3-State Outputs 
SWITCH POSITION 









closed 

closed 

open 
DEFINITIONS 
Re = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
= Termination resistance should be equal to Zour of 
pulse generators. 
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Waveform 2. Waveforms Showing the 3-State Output 
Enable and Disable Times 





90% 







NEGATIVE 
PULSE 














POSITIVE 
PULSE 


10% 






Va 1.5V 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
FAMILY 








rt | y 
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Octal buffer/line driver (3-State) 


TPLH vs. TEMPERATURE (Ty) 
C.= 50pF, 1 Output Switching 


TPZH vs. TEMPERATURE (Torr) 
C,= 50pF, 1 Output Switching 


TPZL vs. TEMPERATURE (Typ) 
C.= 50pF, 1 Output Switching 
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74ABT541 


TPHL vs. TEMPERATURE (T,) 
C,= 50pF, 1 Output Switching 


TPHZ vs. TEMPERATURE (Tarp) 
C,= 50pF, 1 Output Switching 


Typ@4.5V 
Typ@5.5V 


TPLZ vs. TEMPERATURE (Tarp) 
C,= 50pF, 1 Output Switching 
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Octal buffer/line driver (3-State) 


TPLH vs. LOAD CAPACITANCE! 
1 Output Switching, T,,,.,= 25°C 


15pF = SOpF 100pF 150pF 200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! 
Voc= 5.0V, Temb* 25°C, C= 50pF 





Preliminary Specification 


74ABT541 


TPHL vs. LOAD CAPACITANCE! 
1 Output Switching, T,,= 25°C 





15pF 50pF 100pF 150pF 200pF 


TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 


Voc= 5.0V, Tamb= 25°C, C= 50pF 


NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 


August 20, 1990 


Philips Components—Signetics BICMOS Products 


Octal buffer/line driver (3-State) 


VOHV & VOLP' vs. LOAD CAPACITANCE? 
Voc= 5.0V, Vine OV to 3V 


15pF 50pF 100pF 


VOL vs. 1OL? 
Vec= 5.0V, Tamp= 25°C 


s 
SHY EEE 
eae) ed 
ENA ed oe 3/ | 
EE et 


NOTES: 


Preliminary Specification 


74ABT541 


VOHP & VOLV? vs. LOAD CAPACITANCE? 
Voc= 5.0V, Vin= OV to 3V 


et — 


EEERE RE PPE Enea 
ieee a er To) 


15pF 5SO0pF 100pF 


VOH vs. 10H? 
Voc= 5.0V, Tamp= 25°C 
1 Output HIGH 


2.4V 2.8V 





1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. VOLP is defined as the maximum (peak) 


voltage induced on a quiescent low-level output during switching of other outputs. 


2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOL Vis defined as the minimum (valley) 


voltage induced on a quiescent low-level output during switching of other outputs. 


3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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oamontNes | 
feowne | 


FEATURES 


Combines 74ABT245 and 74ABT373 
type functions in one device 







8-bit octal transceiver with D-type 
latch 


Back-to-back registers for storage 


Separate controls for data flow in 
each direction 


Output capability: +64 mA/-32mA 


Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT543 high-performance 
BiCMOS device combines low static and 
dynamic power dissipation with high 
speed and high output drive. 


The 74ABT543 Octal Registered Trans- 
ceiver contains two sets of D-type 
latches for temporary storage of data 
flowing in either direction. Separate 
Latch Enable (LEAB, LEBA) and Output 
Enable (OEAB, OEBA) inputs are pro- 
vided for each register to permit inde- 
pendent control of inputting and output- 
ting in either direction of data flow. The 
outputs are guaranteed to sink 64mA. 


PIN CONFIGURATION 


< 


Q 
oO 


Frere 
EE Se ee 
> 


Bl > 


TOP VIEW 









74ABT543 


Octal latched transceiver 
with dual enable (3-State) 






QUICK REFERENCE DATA 


















CONDITIONS 
Tam = 25°C; GND = 0V 










TYPICAL | UNIT 









C, = 50pF; Vag = SV 





L 






Vi = OV or Voc 









Vv, = OV or Voc 











Total supply current Outputs Disabled; Voc = 5.5V 








ORDERING INFORMATION 





ORDER CODE 
74ABT543N 


TEMPERATURE RANGE 
-40°C to +85°C 








-40°C to +85°C 74ABT543D 


PIN NUMBER 
11, 23 


Port A, 3-State outputs 











22, 21, 20, 19 


Port B, 3-State outputs 
18, 17, 16, 15 








LOGIC SYMBOL 





3°45 67 8 910 


Ay ALA AS ALAS AZ A, 


b, B, 8, B, B, B, BB, 


22 21 20 19 18 17 16 15 


Voc = Pin 24 
GND = Pin 12 
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Octal latched transceiver with dual enable (3-State) 74ABT543 





LOGIC DIAGRAM 


Voc=Pin 24 
GND=Pin 12 


FUNCTIONAL DESCRIPTION 

The 'ABT543 contains two sets of 
eight D-type latches, with separate in- 
put and controls for each set. For data 
flow from A to B, for example, the A-to- 
B Enable (EAB) input must be Low in 
order to enter data from Ap-A7 or take 
data from Bo-B;, as indicated in the 


LEI EELELOIILI 


LEED IEEE LIE TIE EIS ae 
DETA 


Function Table. With EAB Low, a Low 
signal on the A-to-B Latch Enable 
(LEAB) input makes the A-to-B latches 
transparent; a subsequent Low-to High 
transition of the LEAB signal puts the A 
latches in the storage mode and their 
outputs no longer change with the A 
inputs. With EAB and OEAB both Low, 


FUNCTION TABLE for ‘F543 and 'F544 





H= High voltage level 
L= Low voltage level 
h= High state must be present one setup time before the Low-to-High transition of LEXX o 


| = Low state must be present one s one setup tin time before the Low-to -High transition of LEXX 








T =Low-to-High transition of LEXX or EXX (XX=AB or BA) 


X=Don't care 
NC=No change 
Z =High impedance "off" state 


November 21, 1989 


re 
EXX 





the 3-state B output buffers are active 
and display the data present at the out- 
puts of the A latches. 


Control of data flow from B to A is simi- 
lar, but using the EBA, LEBA, and 
OEBA inputs. 








(XX=AB or BA) 
(XX=AB or BA) 
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Octal latched transceiver with dual enable (3-State) 74ABT543 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Ton | 
ere | 


Input voltage 
High level output current 


Low level output current - 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


[Ve Bemmevvotee ——SC«dTSSCSC~‘“‘*‘“*‘“*~*~*‘~dtSCSC‘ SCC 
yt Beinpudeseeuren———SSSCidSC“‘“‘(SOC*dSCOs*‘“‘®™OCT Ow 
[Wi [ocinpavoneet ——S*dTSSSCSC*C~“*~‘“~*~*~*~dCSC RC 
tee _| na | 
aay eae 
Eaey 
















cc 
Vi 
a 
i 
[occasioned | omaetosam |_| 
elena meremme —] 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal latched transceiver with dual enable (3-State) 74ABT543 





DC ELECTRICAL CHARACTERISTICS 






LIMITS 


= ° Tamb = ~40°C 
Tarn = 925°C to +85°C 









SYMBOL PARAMETER TEST CONDITIONS 


Vik Input clamp voltage Vocg = 4.5V; Iq = -18MA 
Vec = 4.5V; | OH= -3mA; Vi= Vit or Vin 







High-level output voltage Voc = 5.0V; ly = -3MA; Vyi= Vi_ or Viy 
Voc = 4.5V; lon = -32mA; Vv; = Vit or Vin 


Vor Low-level output voltage Voc = 4.5V; lop = 64mA; V, = Vi, or Vin 


Input leakage current Voc = 5.5V; V, = GND or 5.5V 


liu +!0zH | 3-State output High current | Voc = 5.5V; Vo = 2.7V; V = Vi_ or Viy 
lit +!oz_ | 3-State output Low current Voc = 5.5V; Vo = 0.5V; V = Vi_ or Vin 
Voc = 5.5V; Outputs High; V, = GND or Voc 
Voc = 5.5V; Outputs Low; V, = GND or V 
Quiescent supply current 


Voc = 5.5V; Outputs 3-State; 
Vi = GND or Vec 


Outputs enabled, one input at 3.4V, other 

inputs at Voc or GND; Voc = 5.5V 
Additional supply current per | Outputs 3-State, one data input at 3.4V, 
input pin2 other inputs at Vcc or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Veg or GND; Voc = 5.5V 


x 
x= 


> i] 
t 
— 
r 


| 1 
o!a 





°o 
f 
nm 
° 
on 
a 


an 
or 


fs [els lelsisfeleis]-] = |e] a 


H 
_ 
oO 


oe nn lola 
oo o [ola ‘ 


aa 
° 


on 
ol; 


oO 
on 








nr 
> 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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FEATURES 


¢ Combines 74ABT245 and 74ABT373 
type functions in one device 


* §8-bit octal transceiver with D-type 
latch 


* Back-to-back registers for storage 


* Separate controls for data flow in 
each direction 


* 3-State buffer outputs sink 64mA 
and source 32mA 


« Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT544 high-performance 
BiCMOS device combines low static and 
dynamic power dissipation with high 
speed and high output drive. 


The 74ABT544 Octal Registered Trans- 
ceiver contains two sets of D-type 
latches for temporary storage of data 
flowing in either direction. Separate 
Latch Enable (TEAB, LEBA) and Output 
Enable (OEAB, OEBA) inputs are pro- 
vided for each register to permit inde- 
pendent control of inputting and output- 








PIN CONFIGURATION 


Fl Fl PI Fl Fl Fl 2 pI 


a 
a2 
as 
A 
As 
Xe 
a 
EAB 














with dual enable, inverting 
(3-State) 










QUICK REFERENCE DATA 
CONDITIONS 


to Propagation delay F; 
LH 
se A nt? B, ne See Yoo = iad 






TYPICAL | UNIT 










re capacitance 
Cour | VO capacitance V, = OV or Veg re 


oe Total supply current Outputs Disabled; Veo = 5.5V | 500 |] nk 


PACKAGES INFORMATION 
TEMPERATURE RANGE ORDER CODE 
24-pin Sama DIP (300mil) -40°C to +85°C 74ABT544N 
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT544D 
PIN DESCRIPTION 
PIN NUMBER eee NAME AND FUNCTION 
a Ato B/B to A Latch Enable input (Active Low) 
mer Sa A to B/B to A Enable input (Active Low) 
| 13,2 «|: OEAB A to B/ B to A Output Enable input (Active Low) 
3,4,5,6 
7, 8,9, 10 
22, 21, 20, 19 
18, 17, 16, 15 


Port A, 3-State outputs 









Port B, 3-State outputs 
Ground (0V) 
Positive supply voltage 


LOGIC SYMBOL(IEEE/IEC) 





5, B, 8 5, B, 5, B, B, 


222120 19 18 17 16 15 


= Pin 24 


Voc 
GND = Pin 12 
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Octal latched transceiver with dual enable, inverting 


LOGIC DIAGRAM 


Voc=Pin 24 
GND=Pin 12 


FUNCTIONAL DESCRIPTION 

The 'ABT544 contains two sets of eight 
D-type latches, with separate input and 
controls for each set. For data flow from 
Ato B, for example, the A-to-B Enable 
(EAB) input must be Low in order to 
enter data from A,-A, or take data from 
B,-B,, as indicated in the Function 


Table. With EAB Low, a Low Low signal on 
the A-to-B Latch Enable (LEAB) input 
makes the A-to-B latches transparent; a 
subsequent Low-to High transition of 
the LEAB signal puts the A latches in 
the storage mode and their outputs no 
longer change with the A inputs. With 
EAB and OEAB both Low, the 3-state B 


FUNCTION TABLE for 'F543 and 'F544 






Inputs 
OEXX EXX LEXX 


H= High voltage level 
L= Low voltage level 


DATA OUTPUTS 


z x 











STATUS 


Transparent 


Objective Specification 


74ABT544 





output buffers are active and display the 
data present at the outputs of the A 
latches. 


Control of data flow from B to A is simi- 
lar, but using the EBA, LEBA, and 
OEBA inputs. 


h= High state must be present one setup time before the Low-to-High transition of TEXX« or EXX (XX=AB or BA) 
| = Low state must be present one one setup tin time before the Low-to -High transition of LEXX or EXX (XX=AB or BA) 


T =Low-to-High transition of LEXX or EXX (XX=AB or BA) 


X=Don't care 
NC=No change 
Z =High impedance “off* state 
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Octal latched transceiver with dual enable, inverting 74ABT544 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Input voltage 
High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 
[Mn | Gsvpevvote SP SSSCSC~*dSCSC( wr 
Te Pocipandacoawee dCi 
OO 
na _| 

ee 

na] 















cc 
vy 
= 
[te [Beesetamen | epttorene [2 
| Te | Storagetemperaturerange | TS ett | 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal latched transceiver with dual enable, inverting 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


Input clamp voltage Veco = 4.5V; le = -18MA 


Veco = 4.5V; lou = -3mA; Vv, = Vit or Vie 
High-level output voltage 


TEST CONDITIONS 


Voc = 5.0V; lon= -3mA; Vi= Vit or Vin 
Voc = 4.5V; lon = -32mA; Vv; = Vit or Vin 


Es Input leakage current Voc = 5.5V; V, = GND or 5.5V 


Vik 
Vou 
Low-level output voltage Voc = 4.5V; lo_ = 64mA; V) = Vi. or Viq 


iH + !ozH | 3-State output High current | Voc = 5.5V; Vo = 2.7V; Vi, = Vy or Vin 


3-State output Low current Voc = 5.5V; Vo = 0.5V; Vi = Vir or Vin 


Voc = 5.5V; Outputs High; V; = GND or Voc 
Voc = 5.5V; Outputs Low; V, = GND or Voc 


I : 
& Quiescent supply current 


Voc = 5.5V; Outputs 3-State; 
oe V, = GND or Vog 


Outputs 3-State, one data input at 3.4V, 
other inputs at Vcc or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Voc = 5.5V 
ales ee supply current per 
put pin 


other inputs at Voc or GND; Veg = 5.5V 
NOTES: 





Objective Specification 


74ABT544 


LIMITS 


oe 
[Typ | Max | 

Ree faie s 

| 


Es 

pote 

pape 
co 


aw 
°o 


Oo 


0.42 


+0.01 
5.0 | 
| 5.0 | 
| -100 | 


oO 

on _ 

or ~ 
< 


apv 
io [ow 
Pa 
aa 
oa 


mA 
| HA | 


BIS 


5 


B 


r 
| 50 
| 120 | 
| 50 | 


jos | as | 
jos | | 


oO 


1.6 


S 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 


2. This is the increase in supply current for each input at 3.4V. 
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penne? | «6 T4ABT573 
Octal D-type transparent 
ete late) 


Advanced BiCMOS Products 









DESCRIPTION QUICK REFERENCE DATA 
* 74ABT573 is broadside pinout ver- 
sion of 74ABT373 


* Inputs and Outputs on opposite side 
of package allow easy interface to 
Microprocessors 


* 3-State Outputs for Bus Interfacing 
Common Output Enable 















CONDITIONS 
Tamb = 25°C; GND = OV 


Propagation delay C. =50pF: V... = 5V 


Input capacitance Vi = OV or Voc 













SYMBOL PARAMETER TYPICAL 












4 pF 















Output capacitance 





Vi =OVor Voc 


7 | oF 
aa 


500 nA 
L 





* Latch-up protection exceeds 500mA 
per JEDEC JC40.2 Std 17 


« ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 















Total supply current 





Outputs Disabled; Voc =5.5V 








ORDERING INFORMATION 


DESCRIPTION 

The 74ABT573 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with 
high speed and high output drive. 








PACKAGES 












20-pin plastic DIP 


20-pin plastic SOL 





TEMPERATURE RANGE ORDER CODE 
-40°C to +85°C 74ABT573N 
-40°C to +85°C 74ABT573D 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 








The 74ABT573 device is an octal trans- 
parent latch coupled to eight 3-state 
output buffers. The two sections of the 








2345 678 9 










Dy D, 0,0, D, D, D, 0, 






qj OE 


Qa, Q, Q,Q, a, Q, Q, Q, 





19 18 17 16 15 14 13 12 


GND 








Top View Vog = Pin 20 
GND = Pin 10 
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Octal D-type transparent latch (3-State) 74ABT573 

device are controlled independently by Latch Enable (E) input is High. The (OE) controls all eight 3-State buffers 

Enable (E) and Output Enable (OE) latch remains transparent to the data independent of the latch operation. 

control gates. The 74ABT573 is func- inputs while E is High, and stores the eat 

tionally identical to the 74ABT373 but data that is present one setup time be- | When OE is Low, the latched or trans- 

has a broadside pinout configuration to —_ fore the High-to-Low enable transition. parent data appears at the outputs. 

facilitate PC board layout and allow When OE is High, the outputs are in 

easy interface with microprocessors. The 3-State output buffers are designed the High-impedance "OFF" state, which 
to drive heavily loaded 3-State buses, means they will neither drive nor load 

The data on the D inputs are trans- MOS memories, or MOS microproces- the bus. 

ferred to the latch outputs when the sors. The active-Low Output Enable 

PIN DESCRIPTION 


NAME AND FUNCTION 
Output enable input (active Low) 


Qo Q, 3-State Outputs 
D 


Enable input (active High) 


Ground (OM 


Positive supply voltage 


OPERATING MODE 
Enable and read register 
Latch and read register 


Disable outputs 
High voltage level 


= High voltage level one set-up time prior to the High-to-Low E transition 
= Low voltage level 
= Low voltage level one set-up time prior to the High-to-Low E transition 





No change 

Don't care 

High impedance “off” state 
High-to-Low E transition 


LOGIC DIAGRAM 


Voc 


= Pin20 
GND = Pin 10 
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Octal D-type transparent latch (3-State) 74ABT573 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Via__|High-levelinputvoltage 
Vit 


| Vn | High-level input voltage 
| lon | High level output current 


| to | Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range -40 





ABSOLUTE MAXIMUM RATINGS! 


[Ve [Campos dP SSSCS~S~SC~=‘ 
SO 
a [ewe [vd 
oe] na | 
ya _| roa ee 











Voc 

Mi a ra 

Goeiadewanet | ee 
i 
[te Boeugitanses | ompaioramn [a 
a 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal D-type transparent latch (3-State) 74ABT573 





DC ELECTRICAL CHARACTERISTICS 


























LIMITS 


nia Tam = ~40°C 
Tymb = #25°C me sec. | UNIT 


| Min | Typ | Max | Min | Max | 
eae el 















SYMBOL PARAMETER 


Vix Input clamp voltage Voc = 4.5V; 1, = -18MA 
Voc = 4.5V boy=-3mA Vi= Vir or Vin 
cc 


TEST CONDITIONS 









=a 4 
Von High-level output voltage Se 
[Neo =4SViloin Sena VieVaorvnn | 20 | 
Vax | Lavine oapuvatgo | Veo=48Vilq=banaVi=Vaervn | 
Finputiestagocurent | Von=SSV:VinGNDorssv |__| soni] a 
[est up high cunt | Voss BSVIVO=@MV=Vaarva |_| 
fon ®Seipeuputtoweurent | Voo=S8VVo=OSM= WOM | 
[Stecieutoupaeinent [Voo=Eavivo=2v + | 
[veo =S5viOupus HGR = GNDaTVes | 
Quiescent supply current — ~~ 


Voc = 5.5V; Outputs 3-State; 
V, = GND or Voc 


Additional supply current per | Voc = 5.5V; One input at 3.4V, other inputs 
input pin? at Voc or GND 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 





21> pl] < 





w ~ & 
°o S Oo 








tH 
ah 
oO 
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Octal D-type transparent latch (3-State) 74ABT573 





AC CHARACTERISTICS 
GND = OV; ta = te = 2.5ns; C, = 50pF, R= 500Q 








LIMITS 

















UNIT 





Tam = +25°C 
Voc = +5.0V 


; n ae 
PLH Propagation delay 
to7H Output enable time Waveform 4 3.2 4.7 
toa to High and Low level Waveform 5 4.7 6.2 


Output disable time Waveform 4 
from High and Low level Waveform 5 


Tab = 40°C to +85°C 


WAVEFORM 
Voc = +5.0V +0.5V 


PARAMETER 














ns 


























AC SETUP REQUIREMENTS 
GND = OV; ta = te = 2.5ns; C, = 50pF, Ri= 500Q 








Tamb = 40°C to 485°C 
Voc = +5.0V 40.5V 


Waveform 3 : 
a 
E pulse width, 
Sigh oF Low Waveform 1 


AC WAVEFORMS 
(V,, = 1.5V, Vy = GND to 3.0V) 











Waveform 1, Propagation Delay, Enable to Output, 
and Enable Pulse Width. 


a) 
tpz. tpiz 
Qn Vu 


Vor +0.3V 
= 


Waveform 4. 3-State Output Enable Time to High Waveform 5. 3-State Output Enable Time to Low 
Level and Output Disable Time From Level and Output Disable Time from 
High Level. Low Level. 
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Octal D-type transparent latch (3-State) 74ABT573 





TEST CIRCUIT AND WAVEFORMS 


90% 


NEGATIVE 
PULSE 


“Test Circult For 3-State Outputs 
SWITCH POSITION 


t 


PLZ 

' Va = 1.5V 
PZL 

All other 


Input Pulse Definition 


DEFINITIONS 
= Load resistor; see AC CHARACTERISTICS for value. INEUT REESE REQUIREMENTS 


FAMILY 
Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate| ty | ta | te | 
see AC CHARACTERISTICS for value. 
Termination resistance should be equal to Zout of vaney | 30v | MHz | S00ns| 2.6ns | 2.5 | 


pulse generators. 





August 20, 1990 108 


Philips Components—Signetics BICMOS Products 


Octal D-type transparent latch (3-State) 


TPLH vs. TEMPERATURE (Te) 
C,= 50pF, 1 Output Switching 
Dn to Qn 


TPZH vs. TEMPERATURE (Tyru:) 
C,= 50pF, 1 Output Switching 


TPZL vs. TEMPERATURE (T,,,») 
C,= 50pF, 1 Output Switching 


“55 25 125 
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74ABT573 


TPHL vs. TEMPERATURE (Ty) 
C,= 50pF, 1 Output Switching 
Dn to Qn 


TUNE RR UARRECRAR RE 
HH tH nats 


is ee paaneessenl 
tt TTL el +H HH 


Typ@5.5V 


TPHZ vs. TEMPERATURE (T,,,») 
C,= 50pF, 1 Output Switching 


- SESE HH 


Max 
Typ@4.5V 
Typ@5.5V 


TPLZ vs. TEMPERATURE (T,7) 
C= 50pF, 1 Output Switching 


oie beak ey P| fas 
BREE 


PEPE Tce 
py | at Typ@4.5V 
| errr 
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Octal D-type transparent latch (3-State) 


TPLH vs. LOAD CAPACITANCE! 
1 Output Switching, T,.,= 25°C 
Dn to Qn 


a | bese ee 
ae 


aVcc = 4.5V 









Vee = 5.5V 





os eee ee ee 
V-\AE LE 
eo 


15pF 50pF 100pF 150pF  200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! 
Voc= 5.0V, Tamb= 25°C, C_= SOpF 


1 Output 


4 Outputs 8 Outputs 








Product Specification 





74ABT573 
TPHL vs. LOAD CAPACITANCE! “| 
1 Output Switching, T= 25°C 
Dn to Qn 


HH 
TT eer 
hearer 







Vee = 4.5V 


Vcc = 5.5V 





Pe ee 
pT Ty WT 
[| TV iy ty 


YA 
= 
z 


15pF = 50pF 100pF 150pF —-200pF 


TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING! 
Vec= 5.0V, Tamp= 25°C, C, = S50pF 
Dn to Qn 











NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Octal D-type transparent latch (3-State) 74ABT573 


VOHV & VOLP' vs. LOAD CAPACITANCE? VOHP & VOLV? vs. LOAD CAPACITANCE? 
Vec= 5.0V, Vin= OV to 3V Vec= 5.0V, Vin= OV to 3V 


| | LE 


a —S— yt 
Schreier hic lise 


15pF 50pF 100pF 15pF  50pF 100pF 


125 °C 
ie 25°C 


VOL vs. IOL? VOH vs. IOH? 
Voc= 5.0V, Tamb= 25°C Vec= 5.0V, Tamb= 25°C 
1 Output HIGH 


CCL LL 
roi 
Gee WA gee 
EA le! 
Wee ie 
RVC 


2.0V 2.4V 2.8V 





NOTES: 

1. VOHVis defined as the minimum (valley) voltage induced on a quiescent high-level output during switching ofother outputs. VOLP is defined as the maximum (peak) 
voltage induced on a quiescent low-level output during switching of other outputs. 

2. VOHPis definedas the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley) 
voltage induced on a quiescent low-level output during switching of other outputs. 

3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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Document No. 
ECN No. 
Date of Issue 


Status 


FEATURES 


* 74ABT574 is broadside pinout ver- 
sion of 74ABT374 


* Inputs and outputs on opposite side 
of package allow easy interface to 
microprocessors 


* Useful as an input or output port for 
microprocessors 


¢ 3-State outputs for bus interfacing 
common output enable 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT574 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with 
high speed and high output drive. 


The 74ABT574 device is an 8-bit, edge 
triggered register coupled to eight 3- 
state output buffers. The two sections 
of the device are controlled independ- 
ently by clock (CP) and Output Enable 
(OE) control gates. 


PIN CONFIGURATION 





Top View 





74ABT574 


Octal D flip-flop 
(3-State) 


QUICK REFERENCE DATA 


CONDITIONS 
PARAMETER Tem = 25°C; GND = OV TYPICAL | UNIT 
t Propagation dela’ 
PLH paga y = 50pF; =5V 
eee 
oe a 
Total supply current Outputs Disabled; V_,, = 5.5V | soo | aa | 


ORDERING INFORMATION 


| packaces | TEMPERATURE RANGE ORDER CODE 
20-pin plastic DIP -40°C to +85°C 74ABT574N 
20-pin plastic SOL -40°C to +85°C 74ABT574D 







SYMBOL 





Input capacitance 










LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


2345 678 9 


D, 0, 0,0, 0, 0, 0, , 


cq OE 


Q, Q, Q,Q,Q,0,a0, Q, 


19 18 17 16 15 14 13 12 


Voc = Pin 20 


GND = Pin 10 





112 


Philips Components—Signetics BiCMOS Products Preliminary Specification 





Octal D flip-flop (3-State) 74ABT574 





PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 













2,3,4,5 : 
ee ee D.-D Data inputs 
19, 18, 17, 16 Q-Q State O: t 
Pett LR Glock Puts input (active rising edge) 
ei Nero 
FUNCTION TABLE, 74ALS373 


INPUTS INTERNAL OUTPUTS 
OPERATING MODE 
oe [cp [o, | resister | 0-0, 
L T L L : 
pict Ste ML ING. Ni Ne. MOS Se ee eee ed 
High voltage level 


High voltage level one set-up time prior to the High-to-Low E transition 
Low voltage level 

Low voltage level one set-up time prior to the High-to-Low E transition 
No change 

Don't care 

High impedance “off state 

Low-to-High clock transition 

Not a Low-to-High clock transition 



















oO 
iouuw ut 8 aoa fi 


LOGIC DIAGRAM 


Voc = Pin 20 
GND = Pin 10 
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Octal D flip-flop (3-State) 74ABT574 





RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 
Voc 


| Min | Max 
Ne [Beemiaige —SSSSCSC“‘“s*s‘“‘“‘“s Cs 
OO 
War [Henioigsnege ——SSSCSCSC“~*S*sSCSS Cd 
[oa] 
[To] — 
wd 
ft Al TS 
[es 





LIMITS 
UNIT 





High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 





ABSOLUTE MAXIMUM RATINGS! 


OO 
Po 
[MY otinveter® ——SCSC*dYC | 
a 
eave 
a 










Seaeieeanene See 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal D flip-flop (3-State) 74ABT574 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


Input clamp voltage Voc = 4.5V3 1, = -18mMA 


Vec = 4.5V; | OH= -3mA; Vig Viv or Vin 


Vou High-level output voltage Voc = 5.0V; | oy = -3mA; Vy) = Vi, or Vin 3.0 
cc 

















Tam = +25°C Tans = 30°C 


TEST CONDITIONS 


LIMITS 
to +85°C UNIT 


Lae] 


Pa 
Daa 
m 
m 


nm | oO a|& a 
elo oO |< <a 
= 
a 
° 









Voc = 5.5V; V; = GND or 5.5V 
to | Sensraauptcaent [Veo S628" 


< 


on 
a 
< 


oO 


aN 
oO 


S 






LA 


on 


wo ' H}o 
@{i nm 
oO a 


Veg = 5.5V; Outputs High; V, = GND or Veg 
| : Voc = 5.5V; Outputs V, = GND or V 
Quiescent supply current & upue row ace 


L 
Voc = 5.5V; Outputs 3-State; 
coz 


5 


3 


a 





ch 
° 


Vi = GND or Vec 
Additional supply current per | Voc = 5.5V; One input at 3.4V, other inputs 





NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Octal D flip-flop (3-State) 74ABT574 


AC CHARACTERISTICS 
GND = OV; ta = te = 2.5ns; oy = 50pF, R= 500Q 


LIMITS 
Tan = +25°C Tun = 40°C to +85°C 
SYMBOL PARAMETER WAVEFORM Veo = +5,0V Voc = +5.0V 40.5V UNIT 


Maximum Clock frequency Waveform 1 | aso. | | 150 
t Propagation dela 5.7 
PLH pagation y . 
"PHL CP to On coe Neel 











to7H Output enable time Waveform 3 
tozi to High and Low level Waveform 4 
toyz Output disable time Waveform 3 
to.z from High and Low level Waveform 4 


AC SETUP REQUIREMENTS 
GND = OV; ta = te = 2.5ns; C. = 50pF, Ri= 5000 


LIMITS 
Tamb = 40°C to +85°C 
SYMBOL PARAMETER WAVEFORM . Voc = +5.0V +0.5V 





t,(H Set-up ti 
Ss n 
H Hold ti 
Hf 
ty(H) | CP pulse width, 
ty(L) High or Low Waveform 1 


AC WAVEFORMS" 
(V,, = 1.5V, Vi. = GND to 3.0V) 











cp 


Waveform 1. Propagation Delay, Clock to Output, Clock Pulse Waveform 2. Data Setup and Hold Times. 
Width and Maximum Clock Frequency. 


OE Vu Vu 


t pz tpiz 
v 
Qn M Vor +0.3V 
+ 


Waveform 3. 3-State Output Enable Time to High Waveform 4. 3-State Output Enable Time to Low 
Level and Output Disable Time From Level and Output Disable Time from 
High Level. Low Level. 
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Octal D flip-flop (3-State) 74ABT574 





TEST CIRCUIT AND WAVEFORMS 


90% 


NEGATIVE 
PULSE 


‘Test Circuit For 3-State Outputs 
SWITCH POSITION 


tw 


Vir = 1.5V 
input Pulse Definition 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. eMaiy INPUT PULSE REQUIREMENTS 
Le AG CHARACTERISTICS orvahe, aneanets se ate  tN | a 
see AC CHARACTERISTICS for value. Fae ee ae 
R, = Termination resistance should be equal to Z,. ,- of | 30v | IMiz | scons] 250s | 25ns | 


pulse generators. 
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Document No. 
ECN No. 
Date of Issue 


Status 


FEATURES 
¢ Octal bidirectional bus interface 


* 3-State buffer outputs sink 64mA 
and source 32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


¢ ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT620 high-performance 
BiCMOS device combines low static and 
dynamic power dissipation with high 
speed and high outout drive. 


The 74ABT620 device is an octal trans- 
ceiver featuring inverting 3-State bus 
compatible outputs in both send and 
receive directions. The 74ABT620 is 
designed for asynchronous two-way 
communication between data busses. 
The control function implementation 
allows for maximum flexibility in timing. 
This device allows data transmission 
from the A bus to the B bus or from the 
B bus to the A bus, depending upon the 
logic levels at the Enable inputs (OEBA 
and OEAB). The Enable inputs can be 
used to disable the device so that the 
busses are effectively isolated. The 
dual-enable configuration gives the 





PIN CONFIGURATION 
N and D Packages 


Top View 
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74ABT620 

Octal transceiver with 
dual enable, inverting 
(3-State) 


QUICK REFERENCE DATA 


CONDITIONS 
SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL | UNIT 
t Propagation dela 
a [Rmiees, [Ror [we [= 
7 *"cc 
A, toB,, or B, toA, L 
Input capacitance 7 

Total supply current Outputs Disabled; Voc = 5.5V 


ORDERING INFORMATION 


| PACKAGES =| ‘TEMPERATURE RANGE ORDER CODE 


20-pin plastic DIP -40°C to +85°C 74ABT620N 
20-pin plastic SOL -40°C to +85°C 74ABT620D 


PIN DESCRIPTION 


PIN NUMBER SYMBOL NAME AND FUNCTION 
A 




























Pe dt. 0 OEAB Output Enable input 
2,3,4,5 : : 
’ a ’ inn di 
6.7.8.9 Data inputs/outputs (A side) 
18, 17, 16, 15 : : 
14, 13,1211 Data inputs/outputs (B side) 
Cc 





| 19 OEBA Ouput Enable input 
[10 | eno | Ground (ov 


LOGIC SYMBOL 





LOGIC SYMBOL (IEEE/IEC) 
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Octal transceiver with dual enable, inverting 74ABT620 
‘ABT620 the capability to store data by in this transceiver configuration. Thus sets of bus lines are at high impedance, 
simultaneously enabling OEBA and when both control inputs are enabled both sets of bus lines (16 in all) will re- 
OEAB. Each output reinforces its input and all other data sources to the two main at their last states. 

FUNCTION TABLE 


INPUTS INPUTS / OUTPUTS 





LIMITS 
SYMBOL PARAMETER UNIT 


[vec Oo simpvwotse ——SSSCSC~—~S 
Tv [ipitvouse SS SSCSC~“~*~*~*S 
[vn] 
[Ti 





High-level input voltage i = Boe 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


a 
a 
Twi [ocipavenet ——SCdSSCSCSC“~‘“~*dtCSC RT 
a 
[ie 





eceememnien ee 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal transceiver with dual enable, inverting 74ABT620 





DC ELECTRICAL CHARACTERISTICS 






LIMITS 


nw O; Tamb = -40°C 
Tamb = +25°C mb asec | UNIT 









SYMBOL PARAMETER 


High-level output voltage 
OL Vog = 4.5V; lo, = 64mA; V, = Vy. or Vin 
In + loz Vog = 5.5V; Vo = 0.5V; V, = Vi. oF Viy 


Voc = 5.5V; Outputs High; V, = GND or Veco 
Voc = 5.5V; Outputs Low; V, = GND or Voc 


Voc = 5.5V; Outputs 3-State; 
V, = GND or Veg 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Veg = 5.5V 


Outputs 3-State, one data input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 


TEST CONDITIONS 





is fels perl] < [ 


1 
_ 
°Q 


Quiescent supply current 








Additional supply current per 
input pin2 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 


sc 
& 
° 





NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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74ABT623 


Octal transceiver with 
dual enable, non-inverting 
(3-State) 


Document No. 


Date of Issue | August 20,1990 
Preliminary Specification 
Advanced BiCMOS Products 


FEATURES QUICK REFERENCE DATA 


e idi i i CONDITIONS 
Octal bidirectional bus interface SYMBOL PARAMETER Pic eem eae oe TYPICAL | UNIT 
* 3-State buffers mm ; 


* Output capability: +64 mA/-32mA 


t Propagation dela 
PLH pag y C, = 50pF; V,,. = 5V 
* Latch-up protection exceeds 500mA : 


locz 


per Jedec JC40.2 Std 17 


+ ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT623 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT623 device is an octal trans- 

ceiver featuring non-inverting 3-State 

bus compatible outputs in both send 
(continued) 





PIN CONFIGURATION LOGIC SYMBOL 
N and D Packages 


Top View 
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Octal transceiver with dual enable, non-inverting (3-State) 


and receive directions. The 74ABT623 
is designed for asynchronous two-way 
communication between data busses. 


The control function implementation 
allows for maximum flexibility in timing. 
This device allows data transmission 
from the A bus to the B bus or from the 


B bus to the A bus, depending upon the 
logic levels at the Enable inputs (OEBA 
and OEAB). The Enable inputs can be 
used to disable the device so that the 
busses are effectively isolated. The 
dual-enable configuration gives the 
‘ABT623 the capability to store data by 
simultaneously enabling OEBA and 


RECOMMENDED OPERATING CONDITIONS 









NOTES: 


SYMBOL PARAMETER 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 

oT 
a 
a 
[toc [Bceupudecoanen Sion 
a 
[| Sue wnperuernae PSS 
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74ABT623 


OEAB. Each output reinforces its input 
in this transceiver configuration. Thus 
when both control inputs are enabled 
and all other data sources to the two 
sets of bus lines are at high impedance, 
both sets of bus lines (16 in all) will re- 


main at their last states. 
UNIT 


LIMITS 





2 
Oo 






ao 
np 


+85 








RATING 
-0.5 to +7.0 


-1.2 to +7.0 


-0.5 to +5.5 


-65 to 150 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 


extended periods may affect device reliability. 


2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


FUNCTION TABLE 
INPUTS 


INPUTS/OUTPUTS 
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Output Enablel input 


Data inputs/outputs (A side) 


FUNCTION 
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Octal transceiver with dual enable, non-inverting (3-State) 74ABT623 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


Vou High-level output voltage 
~ 
























TEST CONDITIONS Tamb = ~40°C 








LIMITS 
Tomb = +25°C Bec. || UNIT 





ii [psisape cron | Wos=Bviv= NDE 
Veg =.5.5V; Vo = 0.5V: V = Vy, oF Vi 


Voc = 5.5V; Outputs High; V, = GND or Voc 


| V, =o. 7 s = 
Quiescent supply current coms eY: Outputs Low Wie GND otvce 


| ocx | Voc = 5.5V; Outputs 3-State; 


V, = GND or Voc 
NOTES: 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Veg = 5.5V 

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

2. This is the increase in supply current for each input at 3.4V. 


_ 


H- 
° 





Outputs 3-State, one data input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 






Additional supply current per 
input pin2 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 


1 
= o 
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Octal transceiver with dual enable, non-inverting (3-State) 





AC CHARACTERISTICS 
GND =OV; t, =t. =2.5ns;C, = 50pF, R, = 5000 








PLH Propagation delay 
tou A, toB orB toA, 









PHZ Output disable time 
toiz from High and Low level 
AC WAVEFORMS 
(Vy = 1.5V, Vay = GND to 3.0V) 





Waveform 1. Waveforms Showing the Input to Output 
Propagation Delays 


TEST CIRCUIT AND WAVEFORMS 


‘Test Circult For 3-State Outputs 
SWITCH POSITION 


tpzt 

All other 

DEFINITIONS 

Re = Load resistor; see AC CHARACTERISTICS for value. 

CG = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zout of 
pulse generators. 
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PZH Output enable time 
toa, to High and Low level 





Preliminary Specification 





LIMITS 
Tomb = +25°C Tamb = ~40° C to +85°C UNIT 
SYMBOL PARAMETER WAVEFORM Voc = +5.0V Voc = +5.0V 40.5V 


Waveform 2. Waveforms Showing the 3-State Output 
Enable and Disable Times 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 
tw 


Val =1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


ide eee eee] 
sy | 
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Octal transceiver with dual enable, non-inverting (3-State) 


TPLH vs. TEMPERATURE (Tams) 
C,= 50pF, 1 Output Switching 


PELE PEC EECEE 
rd 
EEE 
55 25 125 


TPZH vs. TEMPERATURE (T, 1») 
C.= 50pF, 1 Output Switching 


rT Co Typ@4.5V 
LEER 


bene 


HL 
He 


TPZL vs. TEMPERATURE (T, 7p) 
C,= 50pF, 1 Output Switching 


4 Typ@4.5V 
eee —— Typ@5.5V 
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74ABT623 


TPHL vs. TEMPERATURE (Tap) 
C,= 50pF, 1 Output Switching 


HERE Typ@A5V 


a oe Et Typ@5.5V 


-55 25 


TPHZ vs. TEMPERATURE (Tap) 
C,= 50pF, 1 Output Switching 


TPLZ vs. TEMPERATURE (Tarp) 
C,= 50pF, 1 Output Switching 


Le | tipassv 
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Octal transceiver with dual enable, non-inverting (3-State) 74ABT623 


TPLH vs. LOAD CAPACITANCE! TPHL vs. LOAD CAPACITANCE! 
1 Output Switching, T,,,.,= 25°C 1 Output Switching, Tayp= 25°C 


eee eee Bel = 


| 


aaa 
Lert 
roe 
PETTITT 


eae 
Pe ee eee 


ep eae der el i LETT LE 


15pF 5S50pF 100pF 150pF 200pF 15pF 5O0pF 100pF 150pF 200pF 


TTLH TTHL vs. NUMBER OF OUTPUTS SWITCHING! TPLH TPHL vs. NUMBER OF OUTPUTS SWITCHING" 
Voc= 5.0V, Trnb= 25°C, C_= 50pF Voc= 5.0V, Tamb= 25°C, C_= 50pF 
8ns 








NOTES: 
1. MIN and MAX lines are design characteristics and are not necessarily guaranteed by test. 
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Octal transceiver with dual enable, non-inverting (3-State) 







VOHV & VOLP' vs. LOAD CAPACITANCE? 
Voc= 5.0V, Vin= OV to 3V 










4V 


MAX 












15pF 50pF 100pF 200pF 


VOL vs. IOL? 
cc= 5.0V, Tarp= 25°C 
1 ~ LOW 





Sade 
. VOHVis definedas the minimum (valley) voltage induced on a quiescent high-level output during switching ofother outputs. VOLP is defined as the maximum (peak) 
voltage induced on a quiescent low-level output during switching of other outputs. 
2. VOHPis defined as the maximum (peak) voltage induced on a quiescent high-level output during switching of other outputs. VOLV is defined as the minimum (valley) 
voltage induced on a quiescent low-level output during switching of other outputs. 
3. MIN and MAX lines are design and process characteristics. They are not necessarily guaranteed by test. 
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EE ee — 125°C 
— 
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74ABT623 


VOHP & VOLV?2 vs. LOAD CAPACITANCE? 
Voc= 5.0V, Vin= OV to 3V 


Ji MAX 


ioe 












6V 






4V 








2v 












15pF 50pF 100pF 200pF 





VOH vs. IOH? 
Voc= 5.0V, Tanp= 25°C 
1 Output HIGH 





2.4V 





2.8V 
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Advanced BiCMOS Products 






Document No. 
ECN No. 


Date of Issue 


FEATURES 
¢ Octal bidirectional bus interface 


* Output capability: +64 mA/-32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT640 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT640 device is an octal trans- 
ceiver featuring inverting 3-State bus 
compatible outputs in both send and 
receive directions. The control function 
implementation minimizes external tim- 
ing requirements. The device features 
an Output Enable (OE) input for easy 
cascading and a Direction (DIR) input 
for direction control. 


FUNCTION TABLE 


Top View 


: 2 5 : : 
Data inputs/outputs (A side) 


74ABT640 


Octal transceiver with 
direction pin, inverting 
(3-State) 


QUICK REFERENCE DATA 


SYMBOL PARAMETER 
tou 


CONDITIONS 


Toms = 25°C; GND = OV TYPICAL 


UNIT 


pF 
pF 
nA 


Propagation delay 
A, to Bo. or B, to A, 


Input capacitance = 
DIR, OE Vj = OV or Veg 
Total supply current Outputs Disabled; Vec = §.5V 500 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 


20-pin plastic DIP -40°C to +85°C 74ABT640N 
20-pin plastic SOL -40°C to +85°C 74ABT640D 


PIN DESCRIPTION 


PIN NUMBER SYMBOL NAME AND FUNCTION 
| tt IR | Direction controtinput 


C, = 50pF; Veg = 5V 






























"7 

| OE | Ouput enable 

Ground (OV) 
Positive supply voltage 


3EN1 (BA) 
3 EN2 (AB) 
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Octal transceiver with direction pin, inverting (3-State) 74ABT640 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


DC supply voltage 


Input voltage 


cE: 


Input voltage 
High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 
[Moc [Ocevmpiyvotae | CSCC 
[tx [BCinpudodeciment | OTA 
PW [eciputvorae® | SC~*dSCi‘ TTC 
Toc [oc ouputsiose cure Moe 
—— 












[Soncetenpeauemee ip SSCSCSCSC~C~‘dtCS*C‘ 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 
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Octal transceiver with direction pin, inverting (3-State) 74ABT640 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 


Input clamp voltage Voc = 4.5V; | iq = -18mMA 
Vou 
Vou 

| 


LIMITS 


estes lea] < |e] a 





- Temb = ~40°C 
Tamb = +25°C to 485°C UNIT 





Veco = 4.5V; lou= -3mA; V; = Vit or Vin 
High-level output voltage Voc = 5.0V; 1 oy = -3mA; Vy = Vit or Vin 





| Min 
al 
25 | 
esitioe eri oe 

Voc =4.5Vilo.=64mAiVi=ViorVm || 
Trowtsapecoren | Ver=B5vnoNDorssy | | 801 =t0 
Fata 8a opi ah non [Vor= 85.0 ~2Ni avery | | 
Veg = 5.5V: Vo = 0.5V; V, = Vy. or Vig P| 
[To | Secotouputanen’ [NeresaVonaey iP | 
| boc dl 
ee 






Voc = 5.5V; Outputs High; V, = GND or Veg 


{ Z = 5.5V; Outputs Low; V, = GND or V, 
ee Quiescent supply current Nee = Ss Outputs Low or ec 


= other inputs at Voc or GND; Voc = §.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Voc = §.5V 
NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 


<3 


Voc = 5.5V; Outputs 3-State; 
V, = GND or Vocg 


Outputs enabled, one input at 3.4V, other 
inputs at Veco or GND; Voc = 5.5V 


Outputs 3-State, one data input at 3.4V, 


0.5 







Additional supply current per 
input pin2 


H- 
—_ 
° 
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Document No. 
ECN No. 


Date of Issue 


Status 





FEATURES 


* Combines 'ABT245 and 'ABT374 
type functions in one device 


» Independent registers for A and B 
buses 


¢ Multiplexed real-time and stored data 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT646 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT646 Transceiver/Register 
consists of bus transceiver circuits with 
3-state outputs, D-type flip-flops, and 
control circuitry arranged for multiplexed 
transmission of data directly from the 
input bus or from the internal registers. 
Data on the A or B bus will be clocked 
into the registers as the appropriate 
clock pin goes High. Output Enable 
(OE) and DIR pins are provided to con- 
trol the transceiver function. In the trans- 
ceiver mode, data present at the high 
impedance port may be stored in either 
the A or B register or both. (continued) 


PIN CONFIGURATION 


N and D Packages 





| 
| 





Top View 


Objective Specification 


Advanced BiCMOS Products 










74ABT646 


(3-State) 


QUICK REFERENCE DATA 













C, = SOpF:; Vo = 5V 


Octal bus transceiver/register 










CONDITIONS 
Tamb = 25°C; GND = OV 








TYPICAL 








= OV or Vec 










— 
SYMBOL PARAMETER 
[toy | Propagation delay 
tout A, to B,, or B, to A, 
Cc Input capacitance V 
| “IN _| cP, 8,0E ! 
Cig \/O capacitance V, 
locz Total supply current 








ORDERING INFORMATION 






= O0Vor Voc 


Outputs Disabled; Voc = 5.5V 





pF 








PACKAGES 


TEMPERATURE RANGE 






ORDER CODE 








24-pin plastic DIP (300mil) 


24-pin plastic SOL (300mil) 





-40°C to +85°C 








74ABT646N 














-40°C to +85°C 74ABT646D 
PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 
1,23 CPAB/CPBA Clock input A to B / Clock input B to A 
2,22 SAB / SBA Select input A to B / Select input B toA 
3 DIR Direction contro! input 
Sere A,-A Data inputs/outputs (A side) 
8,9, 10, 11 OP 
20, 19, 18, 17 . 4 
1D rae ee B.-B Data inputs/outputs (B side 
16, 15, 14, 13 ae ee i: 
21 OE Ouput enable input 
12 GND Ground (OV) 
24 Voc Pan Positive supply voltage 











AO Al A2 A3 A4 AS AG A7 
CPAB 


SAB 
DIR 
CPBA 
SBA 
gq OE 


BO 81 B2 B3 B4 BS B6 B7 





20 19 18 17 16 15 14 13 
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LOGIC SYMBOL (IEEE/IEC) 


N 

3 [ 
> 

D 
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Octal bus transceiver/register (3-State) 74ABT646 


FUNCTION TABLE 


INPUTS DATA VO 
DIR CPAB CPBA SAB SBA A,A, B,-B, 


x tT X xX x Input Unspecified* Store A, B unspecified* 
Unspecified* Input Store B, A unspecified" 


X T 
HorL HorL X 
X X 


X 
xX 
X 
L Real time B data to A bus 
H 
X 
X 


OPERATING MODE 


Isolation, hold storage 


Output Input 
Stored B data to A bus 


Real time A data to B bus 


Input Output 
Stored A data to B bus 





H = High voltage level 

L = Low voltage level 

X = Don't care 

T= Low-toHigh clock transition ne 

* = The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always 
enabled,i.e., data at the bus pins will be stored on every Low-toHigh transition of the clock. 


The select (SAB, SBA) pins determine Bus A may be stored in the B register 
whether data is stored or transfered and/or data from Bus B may be stored 
through the device in real-time. The DIR in the A register. When an output 
determines which bus will receive data 
when the OE is active Low. In the 
isolation mode ( OE = High), data from 


busses, A or B may be driven at a time. 
The following examples demonstrate 
the four fundamental bus management 
function is disabled, the input function is functions that can be performed with 
still enabled and may be used to store the 74ABT646. 

and transmit data. Only one of the two 





REAL TIME BUS TRANSFER 
BUS BTOBUSA 


OE DIR CPAB CPBA SAB SBA 
L tL xX x xX L 
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REAL TIME BUS TRANSFER 
BUS ATO BUSB 


a, 


GE DIR CPAB CPBA SAB SBA 
L H xX xX L x 


STORAGE FROM 
A, B, OR AANDB 


OE DIR CPAB CPBA SAB SBA 
xX L XxX 
tT x xX 
tT x x 


132 


TRANSFER STORED DATA 
TOAORB 


ee 


OE DIR CPAB CPBA SAB SBA 
L bt 4H HorL X 4H 
L H HorL X HX 
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Octal bus transceiver/register (3-State) 74ABT646 





LOGIC DIAGRAM 





cpBA 23 Pe 


SBA 22 
CPAB_1 So 
SAB_ 2 





AWA EAA AAA AARAAAAAAAAAAAAAL 


1 of 8 Channels 


4 


SILILEIOLLL EL ILE IIIII III III AS 


ao 


LILLE LDLSD AS LLLPE SAAS EDEL SELES SS 


rR 
oO 





f 
Y 


PEALE ALLS EARLE AL EAL 
VSLSESP IEEE EES EPO EEIEEEED 


To 7 other channels 








ABSOLUTE MAXIMUM RATINGS! 


[Ye [Oommen ——SSCSCidSC“‘“‘CTNSCNCO#C#C“(#‘(C“‘OS OSV 
a 






DC output voltage? output in Off or High state -0.5 to +5.5 
[te oc entaen Sd tintew ste | 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal bus transceiver/register (3-State) 74ABT646 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER . Min 
2.0 


DC supply voltage | 48 | 
V 











cc V 
| M1 [inputvonpe Te 
OS 
pM inputvonage 






Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS 


Vix Input clamp voltage Voc = 4.5V; Iq = -18MA 
Veco = 4.5V; lou = -3MA; Vy = Vip or Vin 
High-level output voltage Veco = 5.0V; Foy = -3mA; Vi = Vir or Vin 
Vec = 4.5V; lon = -32mA; V, = Vii or Vin 


Vor Low-level output voltage Voc = 4.5V; lo_ = 64mA; V; = Vi, or Vin 


= 
x= 


Input leakage current Voc = 5.5V; V, = GND or 5.5V 


li +lozH | 3-State output High current | Voc = 5.5V; Vo = 2.7V; Vi = Vic or Vin 
li, + loz. | 3-State output Low current Veco = 5.5V; Vo = 0.5V; V, = Vit or Vin 


-100 


1 w 


Short-circuit output current! Voc = 5.5V; Vo = 2.5V 
Voc = 5.5V; Outputs High; V,; = GND or Vog 
Vcc = 5.5V; Outputs Low; V, = GND or V, 
Quiescent supply current 


Voc = 5.5V; Outputs 3-State; 
Vv = GND or Voc 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Veg = 5.5V 
Additional supply current per Outputs 3-State, one data input at 3.4V 

input pin2 other inputs at Veg or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Veg or GND; Voc = 5.5V 


pS 





loc 
looz 


So 
a 


ics 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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74ABT648 
enw |__| Qetal bus transceiver/register, 


ae 
nvertIng|(2:otate) 





Advanced BiCMOS Products 


FEATURES QUICK REFERENCE DATA 


* Combines 74ABT245 and 74ABT374 CONDITIONS 
jen [epee [arom 
Outputs Disabled; Vee = 5.5V 500 


ORDERING INFORMATION 


24-pin plastic SOL (300mil) -40°C to +85°C 









¢ Independent registers for A and B 
buses 





« Multiplexed real-time and stored data 
* Output capability: +64 mA/-32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 








VO capacitance pF 










Total supply current 









ORDER CODE 
74ABT648N 


DESCRIPTION 

The 74ABT648 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. PIN DESCRIPTION 

The 74ABT648 Transceiver/Register PIN NUMBER | SYMBOL : NAME AND FUNCTION 

consists of bus transceiver circuits with 
Inverting 3-state outputs, D-type flip- | 2,22 || SAB/SBA Select input A to B/ Select input B toA 


flops, and control circuitry arranged for | on | Direction control input 
multiplexed transmission of data directly ae 


from the input bus or from the internal A 








74ABT648D 














Data inputs/outputs (A side) 











registers. Data on the A or B bus will be 8,9, 10, 11 ae 
clocked into the registers as the appro- 20, 19, 18, 17 B,-8, Data inputs/outputs (B side) 
priate clock pin goes High. Output En- 16, 15, 14, 13 
able (OE) and DIR pins are providedto | 21 =| OE | —_ Ouputenable input 
control the transceiver function. In the Ground (OV) 
transceiver mode, data present at the 
(continued) 24 Voc Positive supply voltage 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC 





N and D Packages 


§ 6 7 8 9 10 11 


= 


nv 


a 


E 
BO B1 B2 B3 84 B5 B6 B7 


o 


w 


20 19 18 17 16 15 14 13 


A 
ry 
ry 
Ky 
Ry 
A 
A 


~ 





Top View 
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Octal bus transceiver/register, inverting (3-State) 74ABT648 


FUNCTION TABLE 


INPUTS DATA I/O OPERATING MODE 
OE DIR CPAB CPBA SAB SBA 


Ax tx xx Input Unspecified* Store A, B unspecified* 
Unspecified’ Input Store B, A unspecified* 


Store A and B data 


Isolation, hold storage 


Stored B data to A bus 


Real time A data to B bus 
Stored A data to B bus 


X 
xX X 
X X 
x L Real time B data to A bus 
xX H 
L xX 
H X 





H = High voltage level 
L = Low voltage level 
X = Don't care 
Ts Low-toHigh clock transition 
= The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always 
enabled,i.e., data at the bus pins will be stored on every Low-toHigh transition of the clock. 


The select (SAB, SBA) pins determine A may be stored in the B register and/or used to store and transmit data. Only 











whether data is stored or transfered data from Bus B may be stored inthe A one of the two busses, A or B may be 
through the device in real-time. The DIR —_ register. Outputs from real-time, or driven at a time. The following ex- 
determines which bus will receive data stored register will be inverted. When amples demonstrate the four funda- 
when the OE is active Low. In the isola- an output function is disabled, the input += mental bus management functions that 
tion mode ( OE = High), data from Bus _ function is still enabled and may be can be performed with the 74ABT648. 
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA 
BUS BTO BUSA BUS ATO BUSB A, B, OR AAND B TOAORB 
BUSA BUS B BUSA BUS B BUSA BUS B BUSA BUS B 
OE DIR CPAS CPBA SAB SBA OE DIR CPAS CPBA SAB SBA OE DIR CPAB CPBA SAB SBA OE DIR CPAB CPBA SAB SBA 
tok x x x L L oH xX xX L x L oH tT xX L XxX L tL H Hort X H 
tx x TT xX x L H HorL X HX 
| H X T T x xX 
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Octal bus transceiver/register, inverting (3-State) 74ABT648 





LOGIC DIAGRAM 





OE 21 I) 
CPBA 23 ae eee 


SBA 22 Soe 
CPAB 1 Ss 
SAB 2 Soe tS 


NNPNANSSNSSNSRNS SANSA ESARN RRS WWANNAARLASNSRASNAAAN ANAS BANS 


1 of 8 Channels 


> 
wo 


o 
> 
nN 
Oo 

° 


LOPE LA IL EELS SS EEPD EPIL EDEL SSP 


| 











surdatiessee toupee sees 


LALLA LLE ILLS ELIA LSE ALLE SLM. 


“ WNNA NSA SAAS ANA ASS NWBNSBSNSSSAS SSNS NRARRRN SANNA 


Te ee 


To 7 other channels 








ABSOLUTE MAXIMUM RATINGS! 


[Vee [eaves ——SSdTSSSSSCSCSC~C~rSCSC‘ 
RN 
PW focinavete@ —SSCS*dYC eo 
a 
[te 







DC output voltage? output in Off or High state -0.5 to +5.5 


NOTES: 

1. Stresses beyond those fisted may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal bus transceiver/register, inverting (3-State) 74ABT648 


RECOMMENDED OPERATING CONDITIONS 


DC supply voltage 

Input voltage 
High-level input voltage 
Viv 
mb 


Ma | Input voltage 
High level output current 


Low level output current 
At/Av Input transition rise or fall rate 


Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tam =e © | unit 


| Vik Input clamp voltage Voc = 4.5V; ix = -18mA V 


Voc = 4.5V;4 oH = -3MA; V)= Vir or Vin 
High-level output voltage Voc = 5.0V3 1 oy = -3mA; VV, = Vi. or Vin j 
z10 | WA | 





Vik 

Vou 
Vor Voc = 4.5V; lo, = 64mA; V; = Vy. or Vin 

| ty | inputleakage current | Veg = 5.5V; V; = GND or 5.5V 

| toon _| 


5 


loon Vec = 5.5V; Outputs High; Vv =GNDor Voc 


1 ‘ = §.5V; Out ;V,=GNDorV 
Quiescent supply current 


| Voc = 5.5V; Outputs 3-State; 
ae V, = GND or Vog 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Voc = 5.5V 
Al Additional supply current per | Outputs 3-State, one data input at 3.4V, 
CC | input pin2 other inputs at Vog or GND; Voc = 5.5V 
Outputs 3-State, one enable input at 3.4V, 


other inputs at Veg or GND; Veg = 5.5V 


S 


w 
°o 


5 


@ 
°o 
4 
< 
<3 
o zs aN Me 
° Oo Oo ~ 





V 
Vv 
pA 
pA 
mA 
mA 
mA 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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ECN No. 
Date of Issue 


Status 


FEATURES 


* Independent registers for A and B 
buses 


» The 74ABT651 is the inverting ver- 
sion of the 74ABT652. 


¢ Multiplexed real-time and stored data 
¢ 93-state outputs 
+ Output capability: +64 mA/-32mA 


¢ Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


« ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT651 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with high 
speed and high output drive. 


The 74ABT651 Transceiver/ Register 
consists of bus transceiver circuits with 
3-state, inverting outputs, D-type flip- 
flops, and control circuitry arranged for 
multiplexed transmission of data directly 
from the input bus or the internal regis- 
ters. Data on the Aor B bus will be 
clocked into the registers as the appro- 
priate clock pin goes High. Output En- 
able (OEAB, OEBA) and Select (SAB, 
SBA) pins are provided for bus manage- 
ment. 


PIN CONFIGURATION 





CPAB 
SAB 

OEAB 
Ao 
Ay 
A2 
A3 
Ag 
As 
As 
Az 


GND 








Top View 














74ABT651 


Transceiver/register, 
inverting (3-State) 








auicK REFERENCE DATA 



































































- 
CONDITIONS 
YPICAL | UNIT 
SYMBOL PARAMETER Tame = 25°C; GND = OV | T 
t Propagation delay . 
PLH C, = 50pF; V.. = 5V 5.4 ns 
L *"cc 
|_ tone CPAB or CPBA toA or B, | 
Cry Input capacitance V; = OV or Vec | 4 al pF | 
Cri Output capacitance V,= OV oF Vag 7 pF 
locz Total supply current Outputs Disabled; Vec = 5.5V 500 nA 
ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE ORDER CODE 
| _24-pin plastic DIP (300mil) -40°C to +85°C 74ABT651N 
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT651D 
PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 
1,23 CPAB/CPBA Clock input A to B/ Clock input B to A 
2, 22 SAB / SBA Select input A to B/ Select input B to A 
3, 21 OEAB / OEBA Output enable inputs 
4,5,6,7 . : 
east A, - Data inputs/outputs (A side 
8,9, 10, 14 on gs | 
20, 19, 18, 17 B, - B. Data inputs/outputs (B side 
16, 15, 14, 13 Ore e eee : 
12 GND Ground (OV) 
[ 24 Voc Positive supply voltage 
Ee 








pee MeO 


LOGIC SYMBOL(IEEE/IEC) 





YR Rew = 


20 19 18 17 16 15 14 13 


Voc = Pin 24 


GND = Pin 12 
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Transceiver/register, inverting (3-State) 74ABT651 





FUNCTION TABLE 


| INPUTS CC—C~irEC (‘SCAT 
__ PTs DATA OPERATING MODE 
BA | cpascpsa | sapsea | An | Bn __| 
HorLHorL X xX Isolation 
t tT xX xX Store A and B data 
* Hort Unspecified Store A, Hold B 
output Store A in both registers 
Unspecified Hold A, Store B 
output * Store B in both registers 










Oo 
m 
> 
o 
oO 
m 


— 

Ilrysjrzt 
x>x«) xXx 4 
>< 1 KX 






HorL T 


celijrx< 








ie 








L X X L Real time B data to A bus 
L XK HorL H Stored B data to A bus 
H H X X L xX ati Real time A data to B bus 
H H H X Input MIP Store A data to B bus 


HorL X 















Stored A data to B bus 


Stored B data to A bus 









x 
rc 


HorLHorL 


HH | Output Output 








H= High voltage level 

L= Low voltage level 

*= The data output function may be enabled or disabled by various signals at the OEBA and OEAB inputs. Data input functions are always 

enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 

T =Low-to-High clock transition 

X=Don't care 

** If Select control = L, then clocks can occur simultaneously. If Select control = H, the clocks must be staggered in order to load both 
registers. 


The following examples demonstrate 
the four fundamental bus-management 
functions that can be performed with 
the ‘ABT651. 


The select pins determine whether data 
is stored or transferred through the de- 
vice in real time. 


The output enable pins determine the 
direction of the data flow. 





REAL TIME BUS TRANSFER 
BUS BTOBUSA 


BUSA BUS B 


OEAB OEBA CPAB CPBA SAB SBA 
L L xX x x L 





REAL TIME BUS TRANSFER 
BUS ATO BUSB 


BUSA BUS B 


ae 


OEAB OEBA CPAB CPBA SAB SBA 
H H x xX tc Xx 


STORAGE FROM 
A, B, OR A AND B 


BUSA BUS B 


OEAB OEBA CPAB CPBA SAB SBA 


x oH tT xXx XxX xX 
Lt xX X T x xX 
L H T ft x xX 
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TRANSFER STORED DATA 


KY 


OEAB OEBA CPAB CPBA SAB SBA 
H L HorlL Horl H H 


BUSA BUS 
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Transceiver/register, inverting (3-State) 74ABT651 








LOGIC DIAGRAM 
OEBA 21 IS 
OEAB 3 S 
CPBA_23 esha ee et 
SBA 22 0-2 
CPAB 1 SS 
SAB_2 So» 
BNA NS SANSA SARS RRA ~~ SSAS ASA SAS SASS AASNASSNS ~ 


1 of 8 Channels 


> 


°o 
wo 


> 
o 





* 


LOPE E PEEP L ELL ELEELEOELLELEALEELELELELELEPEELELEEPELLOEELELEAE 





PLPPPLPLPOPLPPPEPLEEDILPIPLPDLEPLPPLDEEPEPEDEDPPOPIEEDELIDS 
id 
Oo 


NSENASNNSSNSSNSSSSSSSSASSNAAS S, A 


a ee 


To 7 other channels 











ABSOLUTE MAXIMUM RATINGS! 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Transceiver/register, inverting (3-State) 74ABT651 





RECOMMENDED OPERATING CONDITIONS 


DC supply voltage 
Input voltage 
High-level input voltage 


Input voltage 
High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 





DC ELECTRICAL CHARACTERISTICS 


LIMITS 
SYMBOL |. PARAMETER TEST CONDITIONS Tamb = +25°C Tomb = ae 


Input clamp voltage Voc = 4.5V; 1x =-18mA 


Veco = 4.5V; lou = -3mMA; Vy = Vii or Viy 

Vou High-level output voltage Voc = 5.0V; toy = -3MA; Vy = Vy or Viy 

pu Veg = 4.5V; lon = -32mA; V; = Vi. or Viy 
z= 


nm 


np J 
oO on 


° 
a 


’ 
_ 
nN 


seal 
o 


2 
wn 
a 


Low-level output voltage Voc = 4.5V; lo, = 64mA; V; = Vii or Vig 
Input leakage current Voc = 5.5V; V, = GND or 5.5V 
3-State output High current | Voc = 5.5V; Vo = 2.7V; V, = Vi. or Viy 


Vo = 0.5V; Vi = Vit or Vin 


ft 
fo) 


a ; 
° 


° no} 


-5. 


o 


3-State output Low current Voc = 5.5V; 
| a Short-circuit output current! Voc = §.5V; Vo = 2.5V -50 


Voc = 5.5V; Outputs High; V, = GND or Veg 
Veco = 5.5 = GNDorV, 
Quiescent supply current ve Vue Ey or Nec 


Voc = 5.5V; Outputs 3-State; — 
Vv = GNDor Vec 


wo 
oO 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Voc = 5.5V 


Additional supply current per Outputs 3-State, one data input at 3.4V 
input pin2 other inputs at Voc or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Veo = 5.5V 





a a lola an aK 
°o o |o]o $ o 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Document No. 


Date of Issue | November 22, 1989 
Status Objective Specification 
Advanced BiCMOS Products 


74ABT652 


Transceiver/register, 
non-inverting (3-State) 









FEATURES QUICK REFERENCE DATA 
* Independent registers for A and B CONDITIONS 


buses Tamb = 25°C; GND = 0V TYPICAL | UNIT 





* Multiplexed real-time and stored data 


C, = S0pF; Vo, = 5V 


5.4 ns 
* 3-state outputs 
« Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 Output capacitance 
nA 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 

















200 V per Machine Model! 
DESCRIPTION | ) 
The 74ABT652 high-performance ORDER CODE 
BiCMOS device combines low static 74ABT652N 
and dynamic power dissipation with 74ABT652D 





high speed and high output drive. 
The 74ABT652 Transceiver/ Register 


consists of bus transceiver circuits with L NAME AND FUNCTION 
3-state outputs, D-type flip-flops, and 1, 23 CPAB/CPBA Clock input A to B / Clock input B to A 
control circuitry arranged for multiplexed ; - 
transmission of data directly from the 2, 22 SeIeet NPUL ATO LOolectInpube tah 
input bus or the internal registers. Data OEAB / OEBA Output enable inputs 

7 


on the Aor B bus will be clocked into 
A Data inputs/outputs (A side) 
B 





the registers as the appropriate clock 


-A i 
0 

pin goes High. Output Enable (OEAB, 50 

provided for bus management. 1 


Positive supply voltage 











PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 





ig EN1(BA) 





45 6 7 8 910 11 










A, A, A AL AL AR A, A, 










8, B, 8, 8, 8, 8, B, 8, 


20 19 1817 16 15 14 13 


Voc =Pin24 
GND = Pin 12 








Top View 
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Transceiver/register, non-inverting (3-State) 74ABT652 


DATA V/O 
| an | on ete eee 
Isolation 
Store A and B data 
Unspecified Store A, Hold B 
output * Store A in both registers 
Hold A, Store B 
Store B in both registers 
Real time B data to A bus 
Stored B data to A bus 


Real time A data to B bus 
Store A data to B bus 





FUNCTION TABLE 







INPUTS 









Unspecified 
output * 

















Output 












Stored A data to B bus 
Stored B data to A bus 





Output Output 





H= High voltage level 

L= Low voltage level 

*= The data output function may be enabled or disabled by various signals at the OEBA and OEAB inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock. 


T =Low-to-High clock transition 


X=Don't care 
** If Select control = L, then clocks can occur simultaneously. If Select control = H, the clocks must be staggered in order to load both 
registers. 
The following examples demonstrate The select pins determine whether data The output enable pins determine the 
the four fundamental bus-management __ is stored or transferred through the de- _ direction of the data flow. 
functions that can be performed with vice in real time. 


the 74ABT682. 


REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA 
BUS BTOBUSA BUS ATO BUSB A, B, OR AANDB TOAORB 





ee oe ee 


OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA 
tow x xX XO OL H H xX xX -L X X oH tT x xXx xX H L HorL HorL HH 
L x x T xX xX 
L H T tT x xX 
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Transceiver/register, non-inverting (3-State) 74ABT652 





LOGIC DIAGRAM 











OEBA 21 


OEAB 3 
CPBA 23 







SBA 22 
CPAB 1 
SAB_ 2 


NW ASANASSSSSASSAASAASSSA RAY SAN SSSNAASASS BENS LANSARAAN SSS TS 


1 of 8 Channels 


? 
¢ 


a 


> 
o 
° 


> 


LLLP IPIPIFPPLIPPFIPPEPAIPIDG 


y 
I 





LFS IIIS SLILIEPLIEPIESSAIPEILPLILDSI SLI LE IL IPM ELE EPIL LSP ILS SD 
Ny 
o 


PLAPPLPLISIIALIPIIPLPLIDS 


Ss | | —* ale 


To 7 other channels 











ABSOLUTE MAXIMUM RATINGS! 
Me [Doomed SC*dSCCt tO 
[i [beipusowsewen «SS SSCSC*dSCOSC 
[vi [oem Pdr 
[Toe [ocoupusesocaen Pee 
Sed 
eae 
°C 





m. 
m 
" 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Transceiver/register, non-inverting (3-State) 74ABT652 





RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


LIMITS 









High-level input voltage | 20 | 
High level output current fe 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


DC ELECTRICAL CHARACTERISTICS 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Nee a Cy unit 


Input clamp voltage Veco = 4.5V; by = -18mA 4c 
Vec = 4.5V; lox = -3mA; V; = Vit or Vin 
Vou High-level output voltage Voc = 5.0V; | oy = -3MA; Vy = Vit or Vin 


Vec = 4.5V; lou = -32mA; V; = Vit or Vin 












nD 
on 


' 
= 
nN 





o —_ 
a iv 
< 


Low-level output voltage Voc = 4.5V; lop = 64mA; V) = Vip or Viy 0.55 : 
Ellie Input leakage current Veco = 5.5V; V, = GND or 5.5V +1.0 +1.0 


5B 


ro | © 

o}]°o 
+ 
we 
TC 


3-State output High current | Voc = 5.5V; Vo = 2.7V; V, = Vi. or Vin 






a 
°o 


3-State output Low current | Voc = 5.5V; Vo = 0.5V; V, = Vi_ or Vin 50 
Pele: © Short-circuit output current! | Voc = §.5V; Vo = 2.5V -100 mA 






Voc = 5.5V; Outputs High; V, = GND or Veg 


Quiescent supply current ee pOurpure Lew: as 


Voc = 5.5V; Outputs 3-State; 
CCZ 


V; = GND or Voc 


NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 


ao; a 
o;oO 





Outputs enabled, one input at 3.4V, other 
inputs at Vog or GND; Veg = 5.5V 


Outputs 3-State, one data input at 3.4V, 
other inputs at Veg or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 


vd 
o . 






Additional supply current per 
input pin2 








3 
> 


Le] | s [ele 
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74ABT657 


Octal transceiver with 8-bit 
parity generator/checker (3-State) 


ECN No. 


November 21, 1989 
Status Objective Specification 
Advanced BICMOS Products 


Date of Issue 


FEATURES 


* Combinational functions in one pack- 
age 


* Low static and dynamic power dissi- 
pation with high speed and high out- 
put drive 


* Output capability: +64 mA/-32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT657 high-performance 
BiCMOS device combines low static and 
dynamic power dissipation with high 
speed and high output drive. 


The 74ABT657 is an octal transceiver 
featuring non-inverting buffers with 3- 
state outputs and an 8-bit parity gen- 
erator/checker, and is intended for bus- 
oriented applications. The buffers have 
a guaranteed current sinking capability 
of 64mA. The Transmit/Receive (T/R) 
input determines the direction of the 
data flow through the bidirectional trans- 
ceivers. Transmit (active-High) enables 
data from A ports to B ports; Receive 


PIN CONFIGURATION 


TOP VIEW 











QUICK REFERENCE DATA 





























CONDITIONS 
PARAMETER Tym = 25°C; GND = OV TYPICAL ie 
Re ae C. = 50pF; Voc = 5V 2.9 ns 
Input capacitance V, = OV or Vag 4 | oF 
Output capacitance V, = OV or Voc 7 pF 























locz Total supply current Outputs Disabled; Voc = 5.5V 500 nA 
ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE ORDER CODE 
24-pin plastic DIP (300mil) -40°C to +85°C 74ABT657N 4 
24-pin plastic SOL (300mil) -40°C to +85°C 74ABT657D 








(active-Low) enables data from B ports 
to A ports. 


The Output Enable (OE) input disables 
both the A and B ports by placing them 
in a high impedance condition when the 
OE input is High. The parity select 
(ODD/EVEN) input gives the user the 
option of odd or even parity systems. 
The parity (PARITY) pin is an output 
from the generator/checker when trans- 
mitting from the port A to B (T/R=High) 
and an input when receiving from port 





LOGIC SYMBOL 





23 45 6 8 2 10 





Ay ALAA ALA AQ A, 







PARITY 
ERROR Pp 







8, 8, 8, B, B, 8, B, B, 






23 22 212017 16 15 44 


Voc =Pin7 
GND = Pin 18, 19 





B to A port (T/R=Low). When transmit- 
ting (T/R=High) the parity select (ODD/ 
EVEN) input is set, then the A port data 
is polled to determine the number of 
High bits. The parity (PARITY) output 
then goes to the logic state determined 
by the parity select (ODD/EVEN) setting 
and by the number of High bits on port 
A. For example, if the parity select 
(ODD/EVEN) is set Low (even parity), 
and the number of High bits on port A is 
odd, then the parity (PARITY) output 
will be High, transmitting even parity. If 








( Continued on next page ) 


LOGIC SYMBOL(IEEE/IEC) 
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Octal Transceiver with Parity Generator/Checker (3-State) 74ABT657 
the number of High bits on port A is Low (even parity) and the number of (2) even and the parity (PARITY) input 
even, then the parity (PARITY) output Highs on port B is: is High, then ERROR will be asserted 
will be Low, keeping even parity. When Low, indicating an error. 

in receive mode (T/R=Low) the B portis (1) odd and the parity (PARITY) 

polled to determine the number of High _ input is High, then ERROR will be 

bits. If parity select (ODD/EVEN) is High, signifying no error. 


PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 
PARITY 


11 ODD/EVEN Parity select input 





Error output 


Transmission/Receive input 
2,3,4,5,6 A 
8,9, 10 o 7 
23, 22, 21, 20 B 
17, 16, 15, 14 7 


A port 3-State outputs 


B port 3-State outputs 


Ouput enable input activelow 








B 
E 
D Ground (OV) 
Cc 


Positive supply voltage 


Es 
3S 
GN 
we 


FUNCTION TABLE 


NUMBER OF INPUTS THAT ARE HIGH OUTPUTS 


Transmit 
Transmit 
Receive 
Receive 
Receive 
Receive 


0, 2,4, 6,8 








Transmit 
Transmit 
Receive 
Receive 
Receive 
Receive 








H 
L 
H 
H 
L 
L 
H 
L 
H 
H 
L 
L 
X 


Don't care 








High voltage level 

Low voltage level 

Don't care 

High impedance “off” state 


NxO ‘taal 
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Octal Transceiver with Parity Generator/Checker (3-State) 


LOGIC DIAGRAM 


Objective Specification 


74ABT657 














1 


<4 
Ge 2? i 
23 
Ao 2 ma By 
fee 
A, 3 eae 7 8, 
et : 
SS og B 
: ha a 
As 2 4 B, 
get : 
A, Pe B, 
a, 2 el P= 16, 
kai te B, 
a 


— 11 
ODD/EVEN 


Vocg=Pin 7 
GND=Pin 18, 19 
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Octal Transceiver with Parity Generator/Checker (3-State) 74ABT657 


ABSOLUTE MAXIMUM RATINGS! 


Ser eaten ee 
oie Sl aneseeeene ee 
Vv 







a 
ST 
[ty Somsotnoeauere | Cw 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


sew7a | Vv 
m 

See ee eR cme 7a 
Sess v 


V 
A 
V 
A 
V 
A 
°C 







RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


| Min {| Max 

OO 
a 
OO 
fees Sw 
a] 






Input voltage 
High level output current 


Operating free-air temperature range 
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Octal Transceiver with Parity Generator/Checker (3-State) 74ABT657 





DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tamb = -40°C 


to +85°C 
Input clamp voltage Voc = 4.5V; 1 iq = -18mA 


Voc = 4.5V;] OH= -3mA; Vi= Vit or Vin 


LIMITS 
UNIT 


Ee 
o | A | 
[A 
| HA 
| ma 
a 


< 


High-level output voltage Veo = 5.0V; 1 oy = -3mA; V)= Vy, or Viy 
Voc = 4.5V; lon = -32mA; Vi = Vit or Vin 


Low-level output voltage Voc = 4.5V; lo, = 64mA; V, = Vit or Vig 
Input leakage current Voc = 5.5V; V, = GND or 5.5V 
lin +lozH | 3-State output High current | Voc = 5.5V; Vo = 2.7V; Vi = Vi oF Vig 


I. +lozi | 3-State output Low current Voc = 5.5V; Vo = 0.5V; V, = Vit or Vig 


Voc = 5.5V; Outputs High: V, = GND or Vog 


& 
<= 


nN ton] 


ee wl] on He 

on o;}o } 
a 
to 


°o 
a 

rh 
+Hlo 
lm 
an 
BlSi< 


>| > 


al<|3 


locH 


leet Voc = 5.5V; Outputs Low; V, = GND or Vcc 


Quiescent supply current 
Voc = 5.5V; Outputs 3-State; 


| 
ccz V, = GND or Voc 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Vec = 5.5V 


Additional supply current per | Outputs 3-State, one data input at 3.4V, 


input pin? other inputs at Voc or GND; Voc = 5.5V pA 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Veg = 5.5V 





np nN 
oO on 


o nr ~ . 
z So 
w Ja 
ao 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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FEATURES 


* High speed parallel registers with 
positive edge-triggered D-type flip- 
flops 

* {deal where high speed, light load- 
ing, or increased fan-in are required 
with MOS microprocessors 


* Output capability: +64 mA/-32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT821 high-performance 
BiCMOS device combines low static 
and dynamic power dissipation with 
high speed and high output drive. 


The 74ABT821 Bus interface Register 
is designed to eliminate the extra pack- 
ages required to buffer existing regis- 
ters and provide extra data width for 
wider data/address paths of buses car- 


rying parity. 


The '‘ABT821 is a buffered 10-bit wide 
version of the 'ABT374/ABT534 func- 
tions. 


PIN CONFIGURATION 





Top View 


fo 
eon. [ 








74ABT821 


QUICK REFERENCE DATA 


SYMBOL 


CONDITIONS 
PARAMETER Tam = 25°C; GND = 0V 


10-bit D-type flip-flop, 
positive-edge trigger (3-State) 














ORDERING INFORMATION 








PACKAGES 


TEMPERATURE RANGE 





ORDER CODE 








24-pin plastic DIP 


-40°C to +85°C 





74ABT821N 











24-pin plastic SOL 





The 'ABT821 is a 10-bit, edge triggered 
register coupled to ten 3-State output 
buffers. The two sections of the device 
are controlled independently by the 
clock (CP) and Output Enable (OE) 
control gates. 


The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition 
is transferred to the corresponding flip- 
flop's Q output. 


LOGIC SYMBOL 


-40°C to +85°C 





74ABT821D 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces- 
sors. 


The active Low Output Enable (OE) 
controls all ten 3-State buffers inde- 
pendent of the register operation. When 
OE is Low, the data in the register ap- 
pears at the outputs. When OE is High, 
the outputs are in high impedance "off" 
state, which means they will neither 
drive nor load the bus. 


LOGIC SYMBOL(IEEE/IEC) 





2345 6 7 8 9 10 11 





@, Q, @, Q, @, @, a, Q, a, Q, 


23 22 21 20 19 18 17 16 15 14 


Voc = Pin 24 


GND = Pin 12 
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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821 





PIN DESCRIPTION 


PIN NUMBER 
2,3,4, 5,6, 7 
, ’ ’ ’ , D -D 
14, 15, 16, 17, 18 
1 $9, 10, 74, 10, Q- 
19, 20, 21, 22, 23 0 Q 
CP 
GND 


24 







SYMBOL NAME AND FUNCTION 
Output Enable input (active Low) 


Data inputs 


Data outputs 











Clock Pulse input (active rising edge) 
Ground (OV) 
Positive supply voltage 




















FUNCTION TABLE 
INPUTS 











OUTPUTS 





INTERNAL 





OPERATING MODE 








Load and read register 









Hold 





Disable outputs 





High voltage level 

High voltage level one set-up time prior to the Low-to-High clock transition 
Low voltage level 

Low voltage level one set-up time prior to the Low-to-High clock transition 
No change 

Don’t care 

High impedance “off" state 

Low-to-High clock transition 

Not a Low-to-High clock transition 


0 
touow # tot tf a oo 


LOGIC DIAGRAM 





Voc = Pin 24 


GND «= Pin 12 
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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 
PARAMETER UNIT 


DC supply voltage 
Input voltage 


High-level input voltage 








SYMBOL 






V 

V 
V 

V 
I 


High level output current 


lou Low level output current 
AVAV Input transition rise or fall rate 


Operating free-air temperature range . +85 


ABSOLUTE MAXIMUM RATINGS! 


Deipatdeco owen ———SSS*dSCSSSC~*dCSC“‘ SCT 
Vi [oCinpuvoie ——SSSSC*dCSSCSSC~C~‘“~‘“‘*‘“~*S*~*dSCSC‘ Td 
Yo | Oeupaveteg®# ——~=~S~S*~*dtC*Ct i Oghane | as S| 
[oa 


ce 
| 
IH 
IL 
OH 
mo 







Ta 








DC output current output in Low state | tee 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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10-bit D-type flip-flop; positive-edge trigger (3-State) 74ABT821 


LIMITS 
oes Tamb = -40°C 
Tam = +25°C Reece UNE 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


Input clamp voltage Voc = 4.5V; 1 = -18MA 


Veco = 4.5V; lon = -3MA; V) = Vip or Vig 
Von High-level output voltage 
Voc = 4.5V; | gy = -32mA; V) = Vip or Vin 
ae 














TEST CONDITIONS 











cn tw 2 
oO & 3a 
én He © os 
oO Olt rh 
np 
° 
I+ 
oe) a8 
Slo 


i 
_ 
th 





2° 
po 
nm 


Vec = 5.0V; I OH= -3mA; Vis Vir or Vin 
Low-level output voltage Voc = 4.5V: lo, = 64mA; V, = Vii or Vay 
Input leakage current Voc = 5.5V; V, = GND or 5.5V 
3-State output High current Voc = 5.5V; Vo = 2.7V; V, = Vip or Vin 
3-State output Low current Voc = §.5V; Vo = 0.5V; V, = Vir or Vin 


| lo | Short-circuit output current! Voc = 5.5V; Vg = 2.5V 
Voc = 5.5V; Outputs High; V, = GND or Voc 


Voc = §.5V; Outputs Low; V, = GND or Veco 


Voc = §.5V; Outputs 3-State; 
Vv = GND or Voc 


Voc = 5.5V; One input at 3.4V, other inputs 
at Voc or GND 


& 
2 
an 






PER] |. 


on 
o 


wv |e} nr 
ol]ol]a 

on 

oO 


m {oO 

oS oO a 
oO 
°o 


Quiescent supply current 


: pf | so fon | 
Ales Additional supply current per pis] | ts eax 
input pin? 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Objective Specification 
Advanced BiCMOS Products 







Document No. 
ECN No. 
Date of Issue 


Status 


FEATURES 


* High speed parallel registers with 
positive edge-triggered D-type flip- 
flops 

¢ Ideal where high speed, light load- 


ing, or increased fan-in are required 
with MOS microprocessors 


* Output capability: +64 mA/-32mA 


* Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


* ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT823 Bus interface Register 
is designed to eliminate the extra pack- 
ages required to buffer existing regis- 
ters and provide extra data width for 
wider data/address paths of buses car- 
rying parity. 


The 'ABT823 is a 9-bit wide buffered 
register with Clock Enable (CE) and 
Master Reset (MR) which are ideal for 
parity bus interfacing in high micropro- 
grammed systems. 


The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High clock transition 
is transferred to the corresponding flip- 
flop's Q output. 


PIN CONFIGURATION 





Top View 





74ABT823 
9-bit D-type flip-flop; 
with reset and enable (3-State) 


QUICK REFERENCE DATA 


SYMBOL 


CONDITIONS 


PARAMETER Tamb = 25°C; GND = OV 





Propagation delay 
CP toQ fe 


TYPICAL | UNIT 


Input capacitance V, = OV or Voc 





Output capacitance Vi =OVor Voc 





Total supply current Outputs Disabled; Voc = 5.5V 


ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 


24-pin plastic DIP -40°C to +85°C 74ABT823N 





-40°C to +85°C 74ABT823D 





24-pin plastic SOL 


LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


2345 6 7 8 9 10 


Q 9, Q, Q; Q, @; Q Q, &% 


23 22 21 20 19 18 17 16 15 


Voc = Pin 24 
GND «= Pin 12 








156 


Philips Components—Signetics BiCMOS Products Objective Specification 





9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823 


PIN DESCRIPTION 



































PIN NUMBER SYMBOL NAME AND FUNCTION 
1 OE Output Enable input (active Low) 
2,3, 4, 5,6,7 Data inputs 
8,9, 10 
15, 16, 17, 18 
19, 20, 21, 22, 23 Eaeees 
13 Clock Pulse input (active rising edge) 










Clock Enable input (active Low) 














| 

| 

| 14 
11 Master Reset input (active Low) 
12 
24 


Ground (OV) 
Positive supply voltage 
FUNCTION TABLE 


INPUTS OUTPUTS OPERATING MODE 
OE MR CE CP D, Q,- Q, 
i X | Xx L Clear 
L h 
L I 




















H 
L 





Load and read data 





L 
L 





Hold 


High impedance 


High voltage level 

High vottage level one set-up time prior to the Low-to-High clock transition 
Low voltage level 

Low voltage level one set-up time prior to the Low-to-High clock transition 
No change 

Don't care 

High impedance “off” state 

Low-to-High clock transition 

Not a Low-to-High clock transition 


LOGIC DIAGRAM 











Vee = Pin 24 Q, Q 
GND = Pin 12 
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9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823 


RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


| Min 
a ies 
a 
[Yor [ abiotngatetows 
ae 





High level output current | 













Input transition rise or fall rate 
Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


[vec [ Gaevle ——SSCidSOSCSC*~“‘“‘;C*dCSC‘ w|i 
[i OCipurdeanowet ———SCSC~=~‘“dtSC‘“‘CNSSO~CdSSOCC «dC 
PO 

°C 











m. 
m 
DC output voltage? output in Off or High state -0.5 to +5.5 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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9-bit D-type flip-flop with reset and enable; (3-State) 74ABT823 


DC ELECTRICAL CHARACTERISTICS 





LIMITS 













SYMBOL PARAMETER TEST CONDITIONS Tam = +25°C Let © | unit 
Vik Input clamp voltage Veo = 4.5V; 1, =-18MA ae 1.2 ead -1.2 
Veo = 4.5V; low = -3MA; Vy = Vi oF Vig 
High-level output voltage Voc = 5.0V; Loy = -38MA; V,= Vip or Viy 3.0 
Voc = 4.5V; lon = -32mA,; Vv; = Vit or Vin 2.0 





Input leakage current Voc = §.5V; V, = GND or 5.5V 


lozH | 3-State output High current 
loz. | 3-State output Low current Voc = 5.5V; Vo = 0.5V; Vy = Vi or Vin 


Vec = 5.5V; Outputs High; V, = GND or Voc 
Vec = 5.5V; Outputs Low; V, = GND or Voc 


Voc = 5.5V; Vo = 2.7V; Vi = Vit or Vin 


Vor Low-level output voltage Voc = 4.5V; lop = 64mA; V, = Vy or Vin 


ao 


, 
oO 


loc 





| 
Pek Quiescent supply current 


Additional supply current per 
input pin2 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 


Voc = 5.5V; Outputs 3-State; 
Vi = GND or Vec 


Voc = 5.5V; One input at 3.4V, other inputs 
at Voc or GND 


an lola tn f 
o |o/o oO oO ; 


is 


lcoz 


A 


— <= 
oO = 


| 
© 3 nm a 
Sad oO aS <c 
= 





November 30, 1989 159 


Philips Components—Signetics 


Document No. 


Date of Issue | November 30, 1989 
Status Objective Specification 
Advanced BiCMOS Products 


FEATURES QUICK REFERENCE DATA 


* Ideal where high speed, light bus 
loading and increased fan-in are re- 
quired 










74ABT827 


10-bit buffer/line driver, 
non-inverting (3-State) 














CONDITIONS 


Tamb = 25°C; GND = OV TYPICAL | UNIT 
a [eee [eerie fe [= 
L ‘cc : 
toHL CP toQ, 
Input capacitance V, = OV or Vag | 4 | oF 
Cour Output capacitance Vi =OVor Voc 
Total supply current Outputs Disabled; Vec =5.5V soo | na | 


DESCRIPTION ORDERING INFORMATION 
The 74ABT827 high-performance 
BiCMOS device combines low static and PAREN CODE 
dynamic power dissipation with high 74ABT827N 

speed and high output drive. 











SYMBOL PARAMETER 






* Flow through pinout architecture for 
microprocessor oriented applications 


¢ Outputs capability: +64mA/-32mA 


¢ Slim 300 mil-wide plastic 24-pin pack- 
age 










* Pinout and function compatible with 
AMD 29827 











4ABT827D 
The 74ABT827 10-bit buffers provide eee 


high performance bus interface buffering 
for wide data/address paths or buses 


carrying parity. They have NOR Output | NAME ANDFUNCTION | 
Enables (OE,, OE,) for maximum con- ee 
trol flexibly 519 | 
2,3, 4, 5, 6, 7 
8,9, 10, 11 


14, 15, 16, 17, 18 
19, 20, 21, 22, 23 





Data inputs 





Data outputs 








Ground (OV) 





Positive supply voltage 








PIN CONFIGURATION LOGIC SYMBOL 








23 45 6 7 8 9 1011 













Dy D,0,D,0,0,0,D,D, Dy 


% Q, io Q; a, Q, Q, Q, Q, OQ, 


23 22 21 2019 18 17 1615 14 








Voc = Pin 24 


TOP VIEW GND = Pin 12 
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10-bit buffer/line driver, non-inverting (3-State) 74ABT827 





FUNCTION TABLE 











OPERATING MODE 


Transparent 
L L 
High impedance 


High voltage level 

Low voltage level 

Don’t care 

High impedance “off” state 













NxKOCL 


LOGIC DIAGRAM 








RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


Input voltage 





Operating free-air temperature range 
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10-bit buffer/line driver, non-inverting (3-State) 74ABT827 


ABSOLUTE MAXIMUM RATINGS! 


2 
Tin [ooimpadossewren SSCs SSSC~*‘CSC“‘sSSC*dC 
OO 
CO 
To [Bcoupuewnon —SSC*dCSC towne dm 

Tw _[Seeestnpuauorne «dt SSSC~C*~C~“~*~“~dtCSC «dC 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


















DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


Input clamp voltage 


Vou High-level output voltage Voc = 5.0V; logy = -3mA; Vy) = Vi, or Vin 
Vec = 4,5V; I OH= -32mA; Vv; = Vi or Vin 










TEST CONDITIONS 


Vec = 4.5V; | IK= -18mA 


Vec = 4.5V: lon= -3mA; V\= Vit or Vin 


LIMITS 
ieee Tam = 40°C 
Tomb = +25°C Be coe UNIT 


wef 


ed 
a 


+ 
aad <c 


Le) 
on 
°o 
7 _ 
a hp 
< 






ow 
© 
@ 
° 






Low-level output voltage Voc = 4.5V; lop = 64mA; V; = Vit or Vin 0.42 | 0.55 ‘ 
Po | Input leakage current Voc = 5.5V; V; = GND or 5.5V +0.01 | +1.0 +1.0 






















3-State output High current | Veco = 5.5V; Vo = 2.7V; V, = Vi. or Vi 
3-State output Low current Vec = 5.5V; Vo = 0.5V; Vy = Vir or Vin 
Voc = 5.5V; Outputs High; V, = GND or Vog 
Voc = 5.5V; Out :V,=GNDor V, 
Quiescent supply current Geneve Sibu Lowey AEE 


Veco = 5.5V; Outputs 3-State; 
Vv = GND or Voc 


Outputs enabled, one input at 3.4V, other 
inputs at Voc or GND; Voc = 5.5V 
Outputs 3-State, one data input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 


Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 


: 


P| 
cars 
400 [ma | 

ra 


mA 
A 
A 


= 


5 


% 





m : 
BSG 


Oo 


Additional supply current per 


input pin2 OS 


Ns 
°o 


oO 








NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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74ABT841 
a 10-bit bus interface latch 
(3-State) 


Advanced BiCMOS Products 





























































FEATURES QUICK REFERENCE DATA 
* High speed parallel latches CONDITIONS 
Extra data width for wide address/ SYMBOL PARAMETER Tamb = 25°C; GND = 0V TYPICAL. || ONT 
data paths or busses carrying parity as Pronagalion'Gelay nen 7] a ee 
* Ideal where high speed, light load- toy: D,toQ, L "ce 
ing, or increased fan-in are required Fr ; rT 
as with MOS microprocessors Cin lnput-caparieied V= OV or Vee 4 Poy 
¢ Output capability: +64mA/-32mA cae Output capacitance V, = OV oF Veg 7 pF 
* Slim Dip 300 mil package il T ee 
¢ Broadside pinout locz Total supply current Outputs Disabled; Voc = 5.5V 500 nA 
+ Pin-for-pin and function compatible 
with AMD AM29841 ORDERING INFORMATION 
DESCRIPTION Be ERCR CGE TEMPERATURE RANGE ORDER CODE { 
The 74ABT841 bus interface latch is 24-pin plastic DIP -40°C to +85°C 74ABT841N 
designed to provide extra data width for [| 
wider address/data paths of busses car- 24-pin plastic SOL -40°C to +85°C 74ABT841D 
rying parity. LN ie eee, 


The 74ABT841 is functionally, and pin PIN DESCRIPTION 
compatible to the AMD AM29841. NAME AND FUNCTION 


Output Enable input (active Low) 





The 74ABT841 consists of ten D-type 
latches with 3-state outputs. The flip- 29h 8G 2 D.-D Data inputs 
flops appear transparent to the data eee as Os 

when Latch Enable (LE) is High. This is. a a ue us Q-Q Data outputs 
allows asynchronous operation, as the | So a ie 








output transition follows the data in tran- Latch Enable input (active falling edge) 


sition. On the LE High-to-Low transi- 
tion, the data that meets the setup and 
hold time is latched. 





12 GND Ground (OV) 
24 Vee Positive supply voltage 

















PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 
— 


4 


OE 
Do 2345678 9111 
Dy 


Do D,D, D,0,0,0 


5 De o, dD, Dy 


D3 
Da 
Ds 


Dg 


Q Q, Q Q, Q, a, Q, Q, Q, 9, 


D7 





D 
8 23 22 21 20 19 18 17 1615 14 
Dg 

GND Vog = Pin 24 


GND = Pin 12 


























TOP VIEW 
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10-bit bus interface latch (3-State) 74ABT841 


LOGIC DIAGRAM 


Voc =Pin 24 
GND =Pin 12 








FUNCTION TABLE 





INPUTS 
OPERATING MODE 


“D 


o | oh | 
H L L 
Transparent 
H H H 


Latched 





High impedance 





H= High voltage level 

L= Low voltage level 

h= High state one setup time before the High-to-Low LE transition 
| = Low state one setup time before the High-to-Low LE transition 
{ = High-to-Low transition 

X=Don't care 

NC=No change 

Z =High impedance “off* state 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER UNIT 


| Min | Max 
a 
a 
NC 
: a ae 
oe 
fe Oe Se 
ee 













High fevel output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 
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10-bit bus interface latch (3-State) 74ABT841 





ABSOLUTE MAXIMUM RATINGS! 

ce |aeieer eee 
vi 
0 










[Wi [oimavete® ——SSCdCSCSCSCSCSCSC~S~SC wo 
[Xe [ocoupavonss? _—~SC~*~*~*idzC*ét Rn erhaene | 
te [ocoupianen —SSS*dTSCtintowetse | 
[Sossstnpanueres —S«tSSSC~“‘“:*é‘*dSSC HCC 
NOTES: 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 





DC ELECTRICAL CHARACTERISTICS 


LIMITS 
aie Tamb = -40°C 
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C 1 485°C UNIT 
| Min | Typ | Max | Min | Max | 


Voc = 4.5V; log = -8mA; Vy = Viz oF Viy ee: || pee od 
Vou High-level output voltage Veg = 5.0V; ! oy = -3mA; Vy = Vy OF Vig aioe Ml = Hegre > = V 
Voc = 4.5V; oy = -32mA; V) = Vic oF Vin | 20 | 24[ | 20] | 
| 1) | Inputieakage current | Voc = 5.5V; Vy = GND or 5.5V Pf ato | pa | 
= 
Short-circuit output current! =| Voc = 5.5V; Vo = 2.5V 
Voc = 5.5V; Outputs Low; V, = GND or Voc 


Vcc = 5.5V; Outputs 3-State; 
Vi = GND or Voc 


Al Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs 
we input pin? at Voc or GND 


NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 


Quiescent supply current 
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Status Objective Specification 
Advanced BiCMOS Products 


FEATURES 
* High speed parallel latches 


* Extra data width for wide address/ 
data paths or busses carrying parity 








Date of Issue 








* Ideal where high speed, light load- 
ing, or increased fan-in are required 
as with MOS microprocessors 


* Output capability: +64mA/-15mA 
* Slim Dip 300 mil package 
* Broadside pinout 


* Pin-for-pin and function compatible 
with AMD AM29843 


DESCRIPTION 

The 'ABT843 consists of nine D-type 
latches with 3-state outputs. In addition 
to the LE and OE pins, the ‘ABT843 
has a Master Reset (MR) pin and Pre- 
set (PRE) pin. These pins are ideal for 
parity bus interfacing in high perfor- 
mance systems. When MR is Low, the 
outputs areLow if OE is Low. When MR 
is High, data can be entered ento the 
latch. When PRE os Low, the outputs 
are High, if OE is Low. PRE overrides 
MR. 


The 'ABT843 is functionally, and pin 
compatible to the AMD AM29843. 


PIN CONFIGURATION 














24-pin plastic SOL 


74ABT843 


9-bit bus interface latch 
with set and reset (3-State) 


QUICK REFERENCE DATA 





CONDITIONS 


SYMBOL PARAMETE T, = 25°C; GND = OV 


t Propagation del 

PLH Pageanen aay. C, = 50pF; V.. = 5V 
L ‘Yoo 

tou 


Output capacitance Vi = OV or Voc 





Input capacitance Vy = OV or Voc | oa | 









TYPICAL | UNIT 


pF 






7 














Total supply current Outputs Disabled; Vec = 5.5V 


—t 





ORDERING INFORMATION 









nA 





PACKAGES TEMPERATURE RANGE 








ORDER CODE 








24-pin plastic DIP -40°C to +85°C 


-40°C to +85°C 


LOGIC SYMBOL 


74ABT843D 









74ABT843N 


LOGIC SYMBOL(IEEE/IEC) 





TOP VIEW 








2345 678 9 10 







D, D, 0,0, 0, D, D, D, D, 






@, 2,2, 


Q, Q, Q, Q, A, Q, 





23 22 21 20 19 18 17 1615 


Voc = Pin 24 


GND = Pin 12 
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9-bit bus interface latch with set and reset (3-State) 74ABT843 





LOGIC DIAGRAM 











ois 14 
PRE 








| d Ld a La Ld A Ld Be | o 
fa Ue ee eI el ae IS 


Ooo) ae tar noe) 


Vog =Pin 24 Qo Q, Q, Q3 Q4 Qs5 Q%6 Q7 Qs 
GND =Pin 12 


MR 
LE 












FUNCTION TABLE 








INPUTS 
OPERATING MODE 


: Clear 


L Latched 
H 


High impedance 
Hold 








a 


n 
H H H H H 
ete 
H H h 





———} 








x< 
xr |x 





H= High voltage level 

L= Low voltage level 

h= High state one setup time before the High-to-Low LE transition 
| =Low state one setup time before the High-to-Low LE transition 


1 =High-to-Low transition 


X=Don't care 
NC=No change 
Z =High impedance “off” state 


PIN DESCRIPTION 
PIN NUMBER 


1 
2,3,4,5,6 
7,8, 9, 10 


15, 16, 17, 18, 19 
20, 21, 22, 23 









SYMBOL 





NAME AND FUNCTION 








Output Enable input (active Low) 


Data inputs 


Data outputs 



























Master Reset input (active Low) 





Latch Enable input (active falling edge) 






Preset input (active Low) 
Ground (OV) 
Positive supply voltage 
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9-bit bus interface latch with set and reset (3-State) 74ABT843 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER UNIT 






High-level input voltage 
High level output current Le os 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


SYMBOL PARAMETER CONDITIONS RATING 


DC supply voltage -0.5 to +7.0 
DC input diode current V, <0 































OO 
[to | ocevputewen ——S*dtCOSC new 
a 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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9-bit bus interface latch with set and reset (3-State) 74ABT843 





DC ELECTRICAL CHARACTERISTICS 






LIMITS 


Sy 6 Tamb = 740°C 
Tamy = +25°C to +85°C 











SYMBOL PARAMETER TEST CONDITIONS 





Vec = 4.5V; I IK = -18mA 


Vou High-level output voltage 


Vik Input clamp voltage 









Voi 


3-State output High current | Voc = 5.5V; Vo = 2.7V; V, = Vy. or Viy 
3-State output Low current Voc = 5.5V; Vo = 0.5V; V, = Vit or Vin 


Vec = 5.5V; Outputs High; V, = GND or Voc 
Voc = 5.5V; Outputs Low; V, = GND or Vog 


lozH 


loz 










loc 


leet 






Quiescent supply current 
Voc = 5.5V; Outputs 3-State; 
Vi = GNDor Voc 


Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs 
input pin2 at Voc or GND 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 


leez 


oO 
NILOLS 3 ~ = 
hla 3 ° os ze] 
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Objective Specification 
Advanced BiCMOS Products 








ECN No. 
Date of Issue 


Status 


FEATURES 
« High speed parallel latches 


¢ Extra data width for wide address/ 
data paths or busses carrying parity 


+ Ideal where high speed, light load- 
ing, or increased fan-in are required 
as with MOS microprocessors 


+ Output capability: +64mA/-32mA 
* Slim Dip 300 mil package 
¢ Broadside pinout 


¢ Pin-for-pin and function compatible 
with AMD AM29845 


DESCRIPTION 

The 'ABT845 consists of eight D-type 
latches with 3-state outputs. In addition 
to the LE, OE, MR and PRE pins, the 
‘ABT845 has two additional OE pins 
making a total of three Output Enables 
(OE,, OE,, OE,) pins. The multiple Out- 
put Enables (OE,, OE,, OE,) allow 
multiuser control of the interface, e.g., 
CS, DMA, and RD/WR. 


The 'ABT845 is functionally, and pin 
compatible to the AMD AM29845. 






74ABT845 


8-bit bus interface latch 
with set and reset (3-State) 








QUICK REFERENCE DATA 












CONDITIONS 
SYMBOL PARAMETER Ty = 25°C; GND = OV TYPICAL 
t Propagation dela’ 
PLH pag y C, = S50pF: V,. =5V 
D, toQ, L BCE 





Input capacitance Vi = OV or Voc 





Output capacitance V, = OV or Vag 








Total supply current Outputs Disabled; Voc = 5.5V 





ORDERING INFORMATION 
TEMPERATURE RANGE 





PACKAGES ORDER CODE 





24-pin plastic DIP -40°C to +85°C 74ABT845N 





24-pin plastic SOL -40°C to +85°C 74ABT845D 





LOGIC SYMBOL 





PIN CONFIGURATION 
-— 








TOP VIEW 





LOGIC SYMBOL(IEEE/IEC) 
. 


1 


3°45 6 7 8 9 10 








D, B,D, Pz D, Os 0; D, 





Q Q, g Q, Q, Q, a, Q, 





22 21 2019 18 17 1615 


Voc = Pin24 
GND = Pin 12 
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8-bit bus interface latch with set and reset (3-State) 74ABT845 


LOGIC DIAGRAM for 'F841 





oe a 








Voc =Pin 24 
GND =Pin 12 





PIN DESCRIPTION 





PINNUMBER SYMBOL NAME AND FUNCTION 
1, 2, 23 | OE, Output Enable input (active Low) 
3,4,5,6 






7, 8,9, 10 
15, 16, 17, 18 
19, 20, 21, 22 









Latch Enable input (active falling edge) 
Preset input (active Low) 

Ground (OV) 

Positive supply voltage 


































FUNCTION TABLE for ‘F845 and ‘F846 


INPUTS OUTPUTS 











OPERATING MODE 

















X 2 High impedance 


H= High voltage level 

L= Low voltage level 

h= High state one setup time before the High-to-Low LE transition 
| =Low state one setup time before the High-to-Low LE transition 
{ =High-to-Low transition 

X=Don't care 

NC=No change 

Z =High impedance "off" state 
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8-bit bus interface latch with set and reset (3-State) 74ABT845 





RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER [Max UNIT 


amb 













PM Input voltage 
High level output current 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS" 


SYMBOL PARAMETER CONDITIONS RATING UNIT 
Ix i 
Vv, i : 
Vo 
T 
















-18 
a 
OS 
a Se 
[to [ceupitcoret ——SSCSC~*dtCS*~Cn anew 
[a [Soeseeneauene «dt Cd OY 


NOTES: 

1, Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. : 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


aes 
in [ocheudowamen Sid SSC*dSC i 
i 

aa] 
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8-bit bus interface latch with set and reset (3-State) 74ABT845 


DC ELECTRICAL CHARACTERISTICS 


LIMITS 
SYMBOL PARAMETER TEST CONDITIONS Tamb = -40°C 


to +85°C 
Input clamp voltage Veo = 4.5V; I, = -18mA 
Voc = 4.5V;1 OH= -3mA; Vi= Vit or Vin 
Vou High-level output voltage Voc = 5.0V; lou = -3mA; V) = Vi, or Vin 


eae 
| | fee [| 
of [ [eo[ 
pow [om] fos] v 
aoa [fae To | 


Short-circuit output current! | Voc = 5.5V; Vo = 2.5V 
Voc = 5.5V; Outputs High; V, = GND or Voc 


Voc = 5.5V; Outputs Low; V, = GND or Voc 


Vec = 5.5V; Outputs 3-State; 
Vv, = GND or Voc 


Additional supply current per | Vcc = 5.5V; One input at 3.4V, other inputs 05 15 15 mA 
input pin2 at Veg or GND 
NOTES: 


1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 


3-State output Low current Voc = 5.5V; Vo = 0.5V; V, = Vir or Vi 


Quiescent supply current 
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Objective Specification 
Advanced BiCMOS Products 


FEATURES 


Provide high performance bus inter- 
face buffering for wide data/address 
paths or busses carrying parity 


Buffered control inputs for light load- 
ing, or increased fan-in as required 
with MOS microprocessors 

Slim Dip 300 mil package 

Broadside pinout compatible with 
AMD AM 29863 

Output capability: +64mA/-32mA 


Latch-up protection exceeds 500mA 
per Jedec JC40.2 Std 17 


ESD protection exceeds 2000 V per 
MIL STD 883C Method 3015.6 and 
200 V per Machine Model 


DESCRIPTION 

The 74ABT863 Bus Transceiver. pro- 
vides high performance bus interface 
buffering for wide data/address paths of 
busses carrying parity. The 'ABT863 9- 
bit Bus Transceiver has NOR-ed trans- 


mit and receive output enables for maxi- 


mum control flexibility. 


PIN CONFIGURATION 











74ABT863 


9-bit bus transceiver 
(3-State) 


QUICK REFERENCE DATA 


fe See eee 
ORDERING INFORMATION 


PACKAGES TEMPERATURE RANGE ORDER CODE 


-40°C to +85°C 74ABT863D 


NAME AND FUNCTION 






CONDITIONS 
Tamb = 25°C; GND = OV 












24-pin plastic DIP 







24-pin plastic SOL 


PIN DESCRIPTION 


PIN NUMBER SYMBOL 
B,-B 

1 
D 
















> 
Oo 


0 
0° 7 


> 
> 


Data inputs/outputs (A side) 
Data inputs/outputs (B side) 







2,3,4,5 
6, 7, 8, 9, 10 
15, 16, 17, 18 

19, 20, 21, 22, 23 


° 
' 
N 








GN 
24 


OEBA,, OEBA Ouput enable 
-__GND__| Ground (@V) 
CC Positive supply voltage 








LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 





PPP PPP PPE E 





°° 
m 
>| 
@ 
° 





° 
> 
o 

a 


Top View 


2345 6 7 8 9 10 









Ay A, A, A, A, A; A, A, A, 






By B, B B, B, B, B, B,B, 


23 22 21 20 19 18 17 1615 


fault 





Voc = Pin24 
GND « Pin 12 
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9-bit bus transceiver (3-State) 


LOGIC DIAGRAM 








OEAB o 
14 O 


OEAB, 
13 


2 
3 
o 
5 

6 A, 
Crh 
8 A; 


A7 


10 





YAU 


VMIVMIVMLY 


w 
° 


By 


Bs 


Bg 


oY 
i 
Na 


aceasta ae) 
IAAAIALAIAIA 





FUNCTION TABLE 





OEBA 0 1 


OEBA 1 
11 


23 


22 


21 


20 


19 


18 


17 


16 


15 


Objective Specification 


74ABT863 













INPUTS 











High voltage level 
Low voltage level 


H = 
L = 
X = Don't care 
Z = _ Highimpedance “off” state 
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OPERATING MODES 









AdatatoBbus A 


data to B bus 


B bus to A data 
B bus to A data 
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9-bit bus transceiver (3-State) 74ABT863 


RECOMMENDED OPERATING CONDITIONS 


LIMITS 
SYMBOL PARAMETER UNIT 


| Min 
a 
[Var | Hobiewtiponetegs ———SSSCSCSCSCSC~S~C~S~S~dSCSiR 
OO 
oe 
fs 
| oe 
[0 











High level output current 


Low level output current 
Input transition rise or fall rate 


Operating free-air temperature range 


ABSOLUTE MAXIMUM RATINGS! 


a 
[ix | OCinpndoavcuron CYS 
SO 














DC output voltage? output in Off or High state -0.5 to +5.5 
[ote [oeeupitewen dC tintowstae || 


NOTES: 

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under "recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 
extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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9-bit bus transceiver (3-State) 74ABT863 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER 


Input clamp voltage Voc = 4.5V: 1x = -18MA 


Vec = 4. 5V; lon= -3mA; Vi=Vir or Vin 
High-level output voltage 






LIMITS 


= -40°C 
to} Tamb 
TEST CONDITIONS Tamb = +25°C 13 eee UNIT 





nm 
on 


< 









Voc = 5.0V; | oy = -3mA; V)= Vi, or Viy 
Veco = 4. 5V; lon= = -32mA; Vi= Viv or Vig 


wo 

° 
+ 
Pe tee < 
> sc 






Low-level output voltage Veco = 4.5V; Loy = 64mA; V, = Vi, or Viy 0.42 
Input leakage current Voc = 5.5V; V,; = GND or §.5V +0.01 


a 
ra 
ran 
Ca 
| 


S 


[ie [aencotommonn[vs=sarW-257 
Veo = 5.5V; Outputs Low; V, = GND or Veg 


ve 5.5V; Outputs 3-State; 

oo = GND oF Voc 

Al Additional supply current per | Outputs 3-State, one data input at 3.4V, 
oe input pir.2 other inputs at Voc or GND; Voc = 5.5V 


5 


> |S 


ale 





Quiescent supply current 





5 






eee enabled, one input at 3.4V, other 
inputs at Veg or GND; Voc = 5.5V 
Outputs 3-State, one enable input at 3.4V, 


other inputs at Vog or GND; Veg = 5.5V 


= a = a |ol]a é = = 
on ° a ° o|o oO o io 
~ O})n 
oO ola 
=e t 
on wW o _ 
wo oO Oo oO to 





nm 
°o 


So | of} © lw} olslaltes 
aolajloalslFlalSlioleo 





NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Document No. 
ECN No. 
Date of issue 


Status 


FEATURES 
*  8-bit Registered Transceivers 


* Two 8-bit , back-to-back registers 
store data moving in both directions 
between two bidirectional busses 


* Separate Clock, Clock Enable and 3- 
state Enable provided for each regis- 
ter 


* AM2952 functional equivalent 


* Outputs sink 64mA and source 
15mA 


* 300 mil wide 24-pin Slim DIP pack- 
age 


DESCRIPTION 

The 74ABT2952 is an 8-bit Registered 
Transceiver. Two 8-bit back to back 
registers store data flowing in both di- 
rections between two bi-directional bus- 
ses. Data applied to the inputs is en- 
tered and stored on the rising edge of 
the Clock (CPXX) provided that the 
Clock Enable (CEXX) is Low. The data 
is then present at the 3-state output 
buffers, but is only accessible when the 
Output Enable (OEXX) is Low. Data 
flow from A inputs to B outputs is the 
same as for B inputs to A outputs. 





PIN CONFIGURATION DIP 





TOP VIEW 
Top view 
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QUICK REFERENCE DATA 














CONDITIONS 









































Tamb = 25°C; GND = 0V TYPICAL | UNIT 
Propagation Gelay C, = S0pF; V.. = 5V 5.0 ns 
CPABorCPBA toA orB, | | cc 
Cn Vi =OVor Voc pF 
Output capacitance V, = OV or Vag 7 pF | 








OUT 
Total supply current Outputs Disabled; Voc = 5.5V 


ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE 


24-pin plastic DIP (300mil -40°C to +85°C. 


24-pin plastic SOL (300mil) -40°C to +85°C 











ORDER CODE | 
74ABT2952N 
74ABT2952D 








PIN DESCRIPTION 


SYMBOL NAME AND FUNCTION 
Clock input A to B/ Clock input B to A 


; CPAB/ CPBA 
; CEAB /CEBA Clock enable input A to B / Clock enable B to A 
16, 17, 18, 19 . . 
Pi ee A,-A Data inputs/outputs (A side) 
20, 21, 22, 23 Se 


1,2,3,4 ; ; 
yeh B,-B Data inputs/outputs (B side 
5, 6, 7, 8 ‘ : 


Ouput enable input 





Ground (0V) 





Positive supply voltage 





LOGIC SYMBOL 


LOGIC SYMBOL(IEEE/IEC) 








16 17 18 19 20 21 22 23 
























Ay A, A AL ALAS A AL 


OEBA 


V236 14597 


OEAB 








B, 8, & B, 8, B, B 





s By 


6765 43241 


Voc = Pin 24 
GND = Pin 12 
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LOGIC DIAGRAM 
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OEBA 


in 24 


Vee oy 


GND = Pin 12 
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FUNCTION TABLE for Register A_ or B 


n 


Acre rea | Cer ees OPERATING MODE 
n n 
ae 
L 


Load data 











H= High voltage level 
L= Low voltage level 


T =Low-to-High transition 
X=Don't care 

XX=AB or BA 

NC=No change 


ABSOLUTE MAXIMUM RATINGS! 


DC supply voltage 
DC input voltage? 
Vo 


NOTES: 





SYMBOL PARAMETER CONDITIONS RATING UNIT 


| SYMBOL | 

aioe 
[Toe [oCoupudnicamen dos S* 
A 
to [ecoupitewent Sd itowante fw 
[Seaewnpauerne «dt SCSCSC*~C~*~dtSC*é‘“‘R 
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FUNCTION TABLE for Output Enable 


ve Aor 8. OUTPUTS | OPERATING MODE 


Pa [x [2st 


. Enable outputs 
H H 


H= High voltage level 

L= Low voltage level 

X=Don't care 

XX=AB or BA 

Z =High impedance “off" state 












rc 







-1.2 to +7.0 


V 
mA 
Vv 
mA 
Vv 


1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or 
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for 


extended periods may affect device reliability. 


2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


RECOMMENDED OPERATING CONDITIONS 


Low level output current 
Input transition rise or fall rate 





Operating free-air temperature range 
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DC ELECTRICAL CHARACTERISTICS 












SYMBOL PARAMETER Tamb = -40°C 


Input clamp voltage Voc = 4.5V; 1x =-18MA 


Vec = 4.5V;1 OH= -3mA; Vi = Vit or Vin 


TEST CONDITIONS 


LIMITS 
Tam = +25°C mt src. | UNIT 


o | uA 
| w | 
Lv | 
| mA 
ee 











< 


High-level output voltage Voc = 5.0V; 1] oy = -3mA; Vy = Vi or Vig 
Vec = 4.5V; lou = -32mA; Vi = Vi or Vin 


Low-level output voltage Voc = 4.5V; lo, = 64mA; V, = Vii or Vin 
Input leakage current Voc = 5.5V; V; = GND or 5.5V 


li +!ozH | 3-State output High current | Voc = 5.5V; Vo = 2.7V; Vi = Vi or Vin 


li. +l'oz_ | 3-State output Low current Voc = 5.5V; Vo = 0.5V; V = Vip or Ving 
Short-circuit output current! =| Voc = 5.5V; Vo = 2.5V 


Vec = 5.5V; Outputs High; V, = GND or Voc 
Vec = 5.5V; Outputs Low; V, = GND or Voc 


oe 
= 





BIEIES 


a\z|3 


1 . 
soar Quiescent supply current 


Woe 5.5V; Outputs 3-State; 
= GND or Voc 


ak enabled, one input at 3.4V, other 
inputs at Voc or GND; Voc = 5.5V 


Outputs 3-State, one data input at 3.4V, 
other inputs at Voc or GND; Voc = 5.5V 


S 





cn 
°o 


Additional supply current per 
input pin2 





pA 


Al cc 





Outputs 3-State, one enable input at 3.4V, 
other inputs at Voc or GND; Voc = §.5V 


oO oO 

N x= 
H- 
= oe 
° ro 





NOTES: 
1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
2. This is the increase in supply current for each input at 3.4V. 
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Advanced BiCMOS Products 


INTRODUCTION 


The Signetics Standard Products Group 
(SPG) operates a Characterization 
Laboratory in Orem, Utah. This Lab 
maintains the capability of testing the 

11 logic product families the Division 
supports. These include: AuTTL—- 
74XXX, Schottky-74SXXX, Low-Power 
Schottky-74LSXXX, FAST—74FXXX, 
ALS-74ALSXXX, High-Speed CMOS- 
74HCXXX, High-Speed CMOS/TTL- 
74HCTXXX, Advanced CMOS/TTL 
(ACL)-74ACT11XXX, Advanced CMOS 
(ACL)-74AC11XXX, Advanced BICMOS 
(ABT)-74ABTXXX, and both 10K and 
100K ECL. 


In the past Signetics SPG Characteriza- 
tion has designed and built a series of 
bench test AC fixtures that provide the 
ability to have one fixture that address- 
es many product types across families. 
It allowed the use of a smaller fixture 
inventory to perform well over the ma- 
jority of the devices. With the advent of 
the 74ACL11xxx and 74ABTXXxX series 
the existing fixtures were no longer ad- 
equate. The largest problem with the 
older fixtures is the method of bypass- 
ing switching noise from V,,, to GND. 
They use bus bars running down the 
top and bottom sides of the PC board 
from the end of the device to the point 
of connection to the DUT V../GND pins. 
Connection was then made using a 
copper braid to the DUT pin. While ad- 
equate for earlier logic families there is 
too much inductance in the power sup- 
ply path to allow switching the faster 
transitions and higher currents of the 
ACL and ABT families without causing 
severe aberrations in output waveforms. 
These families of devices are also the 
first “TTL” types to specify operation 
over the entire V./GND extremes in a 
simultaneous switching condition. 


THEORY OF OPERATION 
There are several key points in testing 
the ABT and ACL families. They are: 


* Low inductance/high frequency 
power supply by-passing. 
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a 
sae [| 






for high-speed logic 
















Ground Plane connected 


directly to the feedthrough 
via 


Vcc Plane 


SO _, =a 
COPPER sue GND Plane 





Figure 1- DUT GND/V,., Connections 





* Large ground and V,,, planes (cov- 
ering virtually the entire board area). 


* 502 signal lines for uniform imped- 
ance, high bandwidth and easy inter- 
face to test gear. 


¢ Output AC load capacitance close to 
the DUT. 


* Measurement point close to the 
DUT. 


POWER SUPPLY AND GROUND 
The largest difference between these 
fixtures and the earlier series is the in- 
clusion of dedicated GND and other 
power supply planes internal to the PC 
board. The GND layers are used for 
impedance control of the signal traces 
and internal to the GND planes are V.,, 
and other power supply planes. In or- 
der to provide the lowest possible im- 
pedance in the power and GND con- 
nections the planes are connected di- 
rectly to the DUT power/GND pad vias 
(See Figure #1). This feature reduces 
the V./GND path inductances to a 
minimum and provides the highest pos- 
sible frequency response under simulta- 
neous switching conditions. This series 
of boards has a ring frequency of ap- 
proximately 500 MHz between the 
power supply pins. This ensures that 
the output waveforms seen on the test 
equipment are due to the device and 
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DUT 
GND PIN DUT 
St GND 


. PIN 


Kirn 





package, not the fixture. The trade-off 
for these features is that the boards 
must be purchased for a particular V,_/ 
GND pin combination. Signetics has 
designated an extension to the DUT 
board PC board numbers to allow call- 
ing out the separate internal layers 
needed for the various GND/power sup- 
ply combinations. See Appendix | for 
the GND/V,, combinations. 


DEVICE SOCKETS 

These boards do not use a DUT socket. 
All surface mount packages in this se- 
ries of PC boards use a conductive 
polymer from Shin-Etsu for signal trans- 
mission (See Figure #3). This polymer 
type MAF, only conducts in the vertical 
direction and provides a low impedance 
path to connect between the DUT leads 
and the PC board pad. DIP pattern 
boards use Augat sockets soldered 
flush with the PC board surface. This 
effectively eliminates any inductance 
due to a socket. The trade-off is de- 
creased insertions on the surface 
mount boards. In order to align an SMT 
device to the required DUT pads align- 
ment blocks and alignment guides are 
required (See Appendix | for dimen- 
sions). They are machined from a phe- 
nolic material for over temperature op- 
eration and electrical isolation. The 
block is designed to align the DUT to 
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$.0/S.0.L. SIMULTANEOUS SWITCHING 
Figure 2a - SO/SOL Board Layout 


bees 


September 1990 186 





Philips Components—Signetics BiCMOS Products Application Note 


Printed circuit board test fixtures for AN602 
high-speed logic 




















o 
.3° DIP SIMULTANEOUS SWITCHING 
Figure 2b - .3" DIP Board Layout 
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the pads, allow circulation for a tem- 
perature stream and on gull-wing de- 
vices, to provide mechanical pressure 
to the leads to ensure contact with the 
conductive polymer. The top hole in the 
block also doubles as the vacuum wand 
access to change devices. The boards 
are also designed to use the alignment 


guides to provide a mechanical clamp 
and hold the polymer in place and allow 
easy replacement. See Figure #4. 


SIGNAL LINES 

All signal lines have a 50Q impedance, 
determined by the microstrip layout 
method. The 50Q value was selected 







































































MAF 0.4 mm thick 
Current carrying capacity amps/mm: 5.0 
Number of conductors/mm: 7.3 
Contact resistance milli-Ohms/mm: 4.8 




















Minimum contact area, mm: 
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Figure 3- Shin-Etsu Polymer 


10 15 20 25 
CONTACT DEFLECTION, percentage 


Sample connector: 0.4mm thick 
Electrode: 1.2mm (gold plated) 


AN602 


to allow easy termination for input signal 
generators and a 10:1 divider for out- 
puts. The inputs are also terminated 
into a 10:1 divider, 50Q terminator. 

This allows the boards to be built with 
very small stubs for signal integrity and 
all oscilloscope channels can be set up 
to the same vertical amplification. 


30 100 


10 
DEFLECTION PRESSURE, grams/mm 





3 


a 
oO 








SOIC 


Polymer 
Contact 
Sheet 
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PCB 





Figure #4. Illustrated Parts Breakout of SO Device Assembly 
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On the top of the PC board is a trace 
running straight from the SMB connec- 
tor to the DUT pad. The only connec- 
tion to this line is a jumper allowing con- 
nection of a pull-up resistor for TTL 3-S 
or open-collector outputs. On the bot- 


break in it to allow mounting a 453Q 
resistor (R1) for the 10:1 divider net- 
work. Since the worst case load in si- 
multaneous switching conditions is to 
mount a lumped capacitance directly on 
the DUT pin, a direct connection to the 
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the DUT pads to allow soldering on load 
capacitors. For input pins it is also used 
for mounting termination resistors di- 
rectly beneath the device. Therefor the 
PC boards must be assembled for a 
particular I/O pin combination. 


tom of the PC board the trace has a 


internal GND plane is in the center of 








[ IF DESIRED THE TOP TRACES CAN 
BE CUT TO PROVIDE MORE LUMPED 
OUTPUT NOT CAPCITIVE LOAD ON THE DUT OUTPUT BEING 
MONITORED MONITORED 





TO 50 OHM TO SCOPE 





TERMINATION ((p)ececemccecmmer Pooch steer (WITH TERM.) 
453 OHMS 27pF CAPS 453 OHMS 
OR LARGER 


IF TOP TRACE IS CUT 
Figure 5a - Signetics SSE PC Board Input Schematics 














ca 
OUTPUT NOT MONITORED OUTPUT BEING MONITORED 
FOR NORMAL OPERATION THE PULL-UP IS CONNECTED 
# 
JUMEER te TO THE VT BUS. 

VT BUS FOR MONITORING DUT INTERNAL GND/VCC CONDITIONS 

THE OUTER JUMPER CAN BE USED TO CONNECT THE 
O14uF PULL-UP TO THE REQUIRED SUPPLY 
BYPASS 500 OHM 
ae (R3) PLUMPER 
: #1 





€) TOSCOPE 











TO 50 OHM 
eee WITH TERM. 
TEAMINNTON 453 OHMS 27pF CAPS 453 OHMS 
Figure 5b - Signetics SSE PC Board 2-S Output Schematics 
OUTPUT NOT MONITORED OUTPUT BEING MONITORED 
FOR NORMAL OPERATION THE PULL-UP IS CONNECTED 
JUMPER #2 
TO THE VT BUS. 
VT BUS FOR MONITORING DUT INTERNAL GND/VCC CONDITIONS 
THE OUTER JUMPER CAN BE USED TO CONNECT THE 
0.1uF PULL-UP TO THE REQUIRED SUPPLY 
BYPASS ere ony 
CAP (R3) one 










€) TOSCOPE 


TO 50 OHM 
(WITH TERM.) 


TERMINATION 27pF CAPS 453 OHMS 


Figure 5c - Signetics SSE PC Board 3-S/O.C. Output Schematics 


453 OHMS 
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If a DUT pin is an input the board is 
configured in a loop through mode. The 
outer circle of SMB connectors is con- 
nected to the signal source. On the 
bottom side of the PC board a 56.2Q 
(R2) resistor is soldered between the 
DUT pad and the GND. Across the 
break in the bottom trace a 4530 resis- 
tor is soldered. In combination with a 
50Q o-scope termination or a 50Q SMB 
terminator the 450 + 50Q in parallel with 
the 56.2Q provides the proper 502 ter- 
mination for signals and a monitoring 
capability (See Figure 5a). 


For an output pin the outer ring of 
SMB's is not used. The same 453Q/ 
509 pair is used as a 10:1 divider into 
the o-scope and still provide the speci- 
fied 500Q pull-down resistor. A chip 
capacitor of sufficient capacitance to 
bring the total to SOpF is soldered be- 
tween the bottom DUT pad and the 
GND (See Figure 5b). For 3-S or open 
collector devices the 500Q pull-up resis- 
tor (R3) on the top trace is jumpered in 
with a .1" jumper (#1). The outside of 
the pull-up resistor also has a .1" jump- 
er (#2) to allow connection to the inter- 
nal V, bus or some other termination 
voltage as needed for any particular 
test (See Figure 5c). 


The bottom trace SMB connector is al- 
ways connected either to an SMB 50Q 
terminator or the 50Q terminated input 
of the scope to complete the load. See 
Figure 6 for a 50Q terminator example. 


INPUT STIMULUS AND 
MEASUREMENT 

As stated previously, the measurements 
are made with 50Q sampling systems. 
The connections to these systems are 
made via SMB connectors. This was 
chosen since it is a standard connector, 
available from several sources, uses 
push-on operation, is small for easy 
configuration and is capable of high 
bandwidth operation. Figure 8 shows 
where the connections are made and 
also where the pulse generators con- 
nect to the input, also an SMB connec- 
tor. Since the 450 resistor, R1, is sol- 
dered directly to the pin of the device, 
see Figure 6, the actual probe tip is at 
that point. This has the advantage of 
eliminating any distance from the de- 
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50Q Load Resistors Using SMB Cable Connectors 


Figure 6 - Resistive Load Used on Non-monitored SMB Connectors 











vice to the probe tip, thus guaranteeing 
accurate results. 


INSERTING DEVICES 

To hold surface mount devices in place 
the alignment block is clipped down to 
the PC board with brass clips mounted 
to the alignment guides. This provided 
the simplest solution to several conflict- 
ing demands. The device had to have 
good contact with the Shin-Etsu poly- 
mer to function. There needed to be 
some method of allowing a temperature 
stream flow around the device, and the 
devices needed to be changed. For SO 
devices the edges of the package cut- 
out provide enough pressure to the top 
of the DUT leads to make good contact 
with the polymer, for PLCC the top of 
the cutout provides the same function. 
The hole through the middle of the 
alignment block allows a vacuum wand 
to be inserted and hold the device and 
block together until they are clipped to 
the PC board. Several models of 
wands are available from H-Square 
Company for handling devices, includ- 
ing one with a built in static dissipation 
resistor and lead for ESD protection. 
They also have designed a custom tip 
to mate with the top hole of the align- 
ment blocks and prevent the block from 
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bouncing up the wand tube prior to clip- 
ping it to the PC board. Cutouts around 

the device allow exit for the temperature 
stream. 


VERSATILITY AND COST 

At some point, there is a choice be- 
tween the most technically attractive 
options and the cost of such options. 
This fixture has been designed to opti- 
mize its technical effectiveness. This 
was dictated by the test requirements of 
the ACL and ABT families, specifically 
the simultaneous switch specifications. 
It is also suitable for testing FAST, ALS 
and ECL product devices if the existing 
series of boards do not provide the 
needed environment to get accurate, 
repeatable results. 


For the user the only connections being 
made to the fixture are: 


* Voc (banana jack) This is the posi- 
tive DUT voltage supply. 


* GND (banana jack) This is the com- 
mon ground of all input supplies. 


> V_ supply (banana jack) This is the 


3-state/O.C. pull-up voltage and is 
jumpered to each pin as needed. 
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> Venn SUPply (banana jack) This is 
the DUT GND layer used for ECL 
which requires a +2V offset for 
proper termination on the output pins 
when using oscilloscope input termi- 
nation. 


* Vep Supply (banana jack) This is the 
negative DUT power supply layer 
used for ECL devices 


* Input Stimulus (outside SMB connec- 
tors) This is found on every input/ 
output pin. More than one pin may 
be used in this manner. 


* Output Measurement or Scope Con- 
nection (inside SMB connectors). 
More than one pin may be used in 
this manner. Remember, if this pin 
is not connected to a scope, a 50Q 
resistor must be connected here to 
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ground to complete the 500Q resis- 
tive load or input termination net- 
work. Signetics has constructed 
their own 50Q load by soldering a 
high quality (high frequency) 50Q 
resistor inside a female SMB cable 
connector. See Figure 6. 


With these seven connection types, the 
fixture is capable of testing the product 
lines mentioned. 


Included in Appendix | are the internal 
GND/V,,, connections of the existing 
defined layers. 


In Appendix II are the dimensions of the 


alignment blocks and guides for the 
SMT packages. 
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In Appendix Ill is the parts list for these 
fixtures and the supplies used by 
Signetics. 


This in no way constitutes Signetics 
endorsements of these suppliers and 
the customer may select their own sup- 
plier if they so desire. This fixture is 
offered to the public to duplicate and 
use within their own environments. Sig- 
netics will not provide any materials but 
will allow the manufacturers of the 
board and materials to build and/or sup- 
ply for any requesting party. Pricing 
and availability are left to the vendors 
and Signetics has no control over those 
issues. The intent is to provide some- 
thing for users of ACL and ABT, and 
other advanced logic family devices, 
that has been proven and tested in use, 
namely the characterization of these 
products prior to the introduction to the 
market place. 
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Appendix | - Internal GND/V ,,, Connections 


-+ OONOOOA 





—“$ OANOOA 





$D8803.29:001 $D8803.29:002 


=“~OON OO AWHND — 
OONOAARWNDY — 





SD8803.29:002 SD8803.29:004 $D8803.29:002 


Vcc 
GND 


(On each package outline the outer numbers 
refer to the PCB footprint and the inner 
numbers refer to the DUT pins.) 


For .3" DIP boards, substitute SD8807.27:nnn 
for SD8803.29:nnn 





$D8803.29:004 
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“A OONOAHAON — 
—_ 
ao 
rw 
- 





NOOO fh ON — 





$D8803.29:005 


$D8803.29:007 





{ 
2 

1 3 

2 4 

i : VCCES GNOM 

5 7 

6 8 

7 9 

8 10 LJ 

9 110 

100-110 120 

11011 130 

12 14 





$D8803.29:008 $D8803.29:009 


NOTE: The PC board/package configurations shown above require the use of the SO alignment blocks with offset package 
cutouts. 


Defined layers and their connections for SO (SD8803.29:nnn) and .3” DIP (SD8807.27:nnn) boards are: 


GROUND LAYER (2.x) Vog LAYER (3.y) 
2.1 = 7 3.1 = 22 
2.2= 7,8 3.2 = 21, 22 
2.3 = 10 3.3 = 28 
2.4= 6, 7,8,9 3.45 21 
2.5 = 21, 22 3.5 = 8 
2.6 = 21 3.6 = 7 
272 8 3.7 = 1 
2.8 = 12 
2.A = 4, 8, 11, 18, 22, 25 
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1 
2 
4 4 3 
5 5 4 
6 6 5 
r 7 6 
8 8 7 
9 9 8 
1 1 9 
1 1 1 
SD8803.29:001 SD8803.29:003 S$D8803.29:011 
(74F779) (74F83) (74F3037,38,40) (74F1804,1805 


74F 1808, 1832) 





2 
3 
1 4 
2 5 
3 6 
4 7 
5 8 
6 9 
7 10] 9 
8 11.) 10 
9 420] 11 
1 13] 12 
$D8803.29:012 $D8803.29:003 $D8803.29:012 $D8803.29:013 
(74F579) (74F 723,725) (74F269) (74F 455,456 
74F657) 


VCC 
mi GND 





$D8803.29:004 $D8803.29:012 SD8803.29:014 
(74F30240,30244, (74F550,551 ,552) (74F776 
74F30245,30640) 74F8960 
74F8961) 
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APPENDIX I! - SMT Alignment Blocks and Guides 








Hole for vacuum wand and 
temperature circulation 


Vv 





1.500" 





Cutouts to edge of block to allow 
circulation (all four corners). 





SO Package Cutout 





Alignment Block 
Material phenolic or other insulator able to withstand 155°C. 


DIMENSIONS FOR VARIOUS SIGNETICS PRODUCED PACKAGES 








PACKAGE A B Cc OFFSET FROM 
CENTERLINE 
JEDEC 14PIN.150" 346 +-.001 205 .055+-.001 025 
JEDEC 14PIN.150" .346 +-.001 .205 .055+-.001 175 
EIAdJ Il 14 PIN .210" .405 +-.001 .265 .075+-.001 025 
ElAd II 14 PIN .210" 405 +-.001 .265 .075+-.001 175 
JEDECG 16 PIN .150" .400 +-.001 .200 .050+-.001 .000 
JEDEC 16 PIN.150" .400 +-.001 .200 .050+-.001 150 
EIAd Il 16 PIN .210" 405 +-.001 .265 .070+-.001 .000 
EIAdJ Il 16 PIN .210" 405 +-.001 265 .070+-.001 .150 
JEDEC 16 PIN .300" 406 +-.001 .360 .090+-.003 .000 
JEDEC 16 PIN .300" 406 +-.001 .360 .090+-.003 .150 
ElAd Il 20 PIN .210” 505 +-.001 .265 .075+-.001 .000 
EIA Il 20 PIN .210" .505 +-.001 .265 .075+-.001 .100 
JEDEC 20 PIN.300” .510 +-.001 .365 .095+-.003 .000 
JEDEC 20PIN.300" .510 +-.001 365 .095+-.003 .100 
JEDECG 24PIN.300” .605 +-.001 365 .095+-.003 .000 
JEDEC 24 PIN .300" -605 +-.001 365 .095+4-.003 .050 
JEDEC 28 PIN .300" 710 +-.001 365 .090+-.003 .000 
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(T\__ CENTER LINE 
“OF GUIDE 


© 





SO Alignment Guides 





|\+— ; 000" aed 








Cutouts from center hole to edge of block to allow circulation around 
device when forcing temperature (all four corners). 


PACKAGE TYPE A B 

20 PIN PLCC .390" 160" 
20 PINLCC .350" .060" 
28 PIN PLCC .494" -160" 
28 PINLCC .450" .060" 





Figure 12 - PLCC/LCC Alignment Block and Package Cutout Dimensions 
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1.600 
1.500 
1.450 
1.302 
1.298 
1.250 175 
1.150 Vv 
0.450 375 
0.350 
0.298 A A 
ole? FRONT VIEW 
0.100 
150 
875 
675 
250 
125 
375 


Hole .116 +- .003” diameter. 
.020" Brass shim stock 
Edges deburred 
Corners radiused .050" 


All other dimensions +- .025" 


Alignment Block Retainer Clip 
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APPENDIX Ill - Component and Vendor List and Construction Hints 


The following prices have been quoted for a 10 piece build of a 28 pin test fixture and are not binding in any way. 


1. Printed circuit board, requirement: 1 per part configuration. 


BOARD 

SO and SOL 

DIP 

PLCC (20/28 pin) 
PLCC (20/28 pin) 


Supplier: 


PART # 

$D8803.29:nnn 
$D8807.27:nnn 
$D8901.20:nnn 
$D8901.20:nnn 


Prototype and Production Circuits 
8040 S. 1444 W. 

West Jordan, UT 84084 

(801) 566-5431 


COST 
$160.00 
$160.00 
$160.00 (6 layer) 
$182.65 (8 layer) 


2. Conductive Polymer Shin-Etsu# to Available in sheets of 0.2 to 0.8 mm in thickness in 0.1 mm steps and 50 mm X 100 


mm. 
(0.2 mm) 
(0.4 mm) 
(0.6 mm) 


Supplier: 


MAF2tx50x100 
MAF4tx50x100 
MAF6tx50x100 


Shin-Etsu Polymer, 
SP America Inc. 
34135 7th Street 
Union City, CA 94587 
(415) 475-9000 


3. Ceramic multilayer chip capacitors from Johanson Dialectrics. 


27 pF 
33 pF 


Supplier: 


101ROQN270JP (5%) 
101ROQN330JP (5%) 


Johanson Dialectrics 
2220 Screenland Drive 
Burbank, CA 91505 
(213) 848-4465 


4. Tantalum dipped capacitors from Sprague. 


4.7 uF, 35 V 


Supplier: 


5. Ceramic chip resistors from Dale Electronics, Inc or Bourns, Inc. 


453 Ohm (Dale) 
56.2 Ohm 
500 Ohm 


453 Ohm (Bourns) 
56.2 Ohm 
500 Ohm 


Suppliers: 
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Newark Electronics 


CRCW0805-4530F (1%) 
CRCW0805-56R2F (1%) 
CRCW0805-4990F (1%) 


CRO0805-4530F VBA (1%) 
CRO0805-56R2JVBA (5%) 
CRO0805-4990F VBA (1%) 


Dale Electronics, Inc. 
2300 Riverside Blvd. 
Norfolk, NE 68701 
(402) 371-0080 
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$70.00 @ 
$77.00 @ 
$81.00 @ 


(recommended) 


$0.45 @ in 1000's 
$0.45 @ in 1000's 


$0.63 @ 50's 


$137.00/Reel (1000 or 5000) 
(These are also available in a 
CRCW1206 size.) 


$100.00/Reel (5000) 
(These are also available in a 
CR1206 size.) 


Bourns, Inc 

1200 Columbia Avenue 
Riverside, CA 92507 
(714)781-5500 
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6. SMB connectors from Applied Engineering Products. 
SMB Straight Male Jack Receptacle 
2009-1511-000 
SMB Straight Female Cable Plug for RG-174 coax 
2002-1551-003 
SMB Tee Adaptor (Jack-Plug-Jack) 
5§215-1501-000 
SMB Tee Adaptor (Plug-Plug-Jack) 
5235-1501-000 


Supplier: Spirit Electronics, Inc 
7819 East Greenway, Suite 9 
Scottsdale, AZ 85206 
(602) 998-1533 


7. Sockets-pins and jumpers from Augat. 
Socket Terminal Pin LSG-1AG14-14 


Jumpers (.1") 8156-651P2 

Supplier: Augat, Inc 
33 Perry Ave 
P.O. Box 779 


Attleboro, MA 02703 
(617)-222-2202 


8. Vacuum wand and tips from H-Square Co. 


Vacuum wand NOS 

Vacuum wand w/conductive connection for ESD protection 
NOSCA 

Tip-modified (to fit Signetics alignment blocks) 
T502VG(SPECIAL) 

Supplier: H-Square Co. 


1289-H Reamwood Ave 
Sunnyvale, CA 94089 
(408)734-2543 


9. Mounting screws. 
Phillips pan head machine screws 
4-40 X 3/8 
4-40 X 3/4 
6-32 X 3/8 


Supplier: Bonneville Industry Supply Co. 
45 So. 1500 W. 
Orem, Utah 84058 
(801) 225-7770 


10. Banana Plug Jack. 


H.H. Smith Type Order # 
White 1509-101 28F 1178 
Red 1509-102 35F870 
Black 1509-103 35F869 
Green 1509-104 28F1179 
Blue 1509-105 28F 1180 
Yellow 1509-107 28F1182 
Supplier: Newark Electronics. 
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$2.19 @ in 100-250’s 
$3.59 @ in 100-250’s 
$12.51 @ in 50-99’s 


$17.26 @ in 1-24’s 


$0.20 @ in 1000's 
$0.05 @ in 1000’s 


$28.14 @ 
$66.00 @ 


$186.00/6 ea 


$0.02 @ 100’s 
$0.02 @ 100’s 
$0.03 @ 100’s 


3/board-color your choice 
3/o0ard-color your choice 
3/board-color your choice 
3/oo0ard-color your choice 
3/board-color your choice 
3/bo0ard-color your choice 
$.35@3's 
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Construction Hints: 
A suggested order of assembly is as follows: 


1. Install SMB Connectors. Elevate base from board .05” (this can be done with a shim or the posts can be soldered flush with the 
bottom side of the PC board). 


2. Install Augat pin-sockets (3-S or DIP boards only, use a device inserted into the sockets on the DIP boards to hold them steady 
or tape over the open end of the socket with masking tape and remove after soldering). 


3. Install 453 Ohm load/ermination resistors (for surface mount components apply a drop of solder to one pad then reflow and 
mount the component, then solder the other side to its pad). 


4. Install the 56.2 Ohm load/termination resistors and load caps (solder the ends on the individual lines and then the common GND 
connections). 

. Install banana jacks. 

- Connect V., GND, and V_ supplies from banana jacks to board. 

. Attach alignment blocks and guides with 4-40 Phillips pan head machine screws (SMT boards only). 


. Remove all remaining flux. Keep “flux-off” or other solvent from banana jacks. 


aN OM 
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14-PIN PLASTIC DUAL-IN-LINE 


BOT .004 (10) 


100 (2.54) BSC 
-757 (19.23) 


255 (6.48) 
245 as 22) 


-746 (18.95) 
064 (1.63) 
045 (1.14) 


-160 (4.06) 


-135 (3.43) 


eer | 
+138 (3.51) 
.120 (3.05) 
£22 (58) _rTTEOOLOIO 125) 


ei 
017 (43) 
_ 853-0405 81231 ~ 


20-PIN PLASTIC DUAL-IN-LINE 


-100 (2.54) BSC 
1.057 (26.85) 


1.045 (26.54) 
.064 (1.63) 


045 (1.14) 


els 


a ian 022 (58) TIEDOL010 (25)_G] 


017 (.43) 


853-0408 81234 
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-160 (4.06) 
-135 (3.43) 


NOTES: 


1. 


2. 


Controlling dimension: inches. Metric are shown in 
parentheses. 

Package dimensions conform to JEDEC specification 
MS-001-AC for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 14 leads (issue B. 7/85) 


. Dimensions and tolerancing per ANSI Y14. 5M-1982. 


“T", “D" and "E" are reference datums on the molded 


: body and do not include mold flash or protrusions. Mold 


flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 


. These dimensions measured with the leads constrained 


to be perpendicular to plane T. 


. Pin numbers start with pin #1 and continue 


+322 (8.18) 


(300 (7.62) 
(NOTE 5) 


125 (3.18) 
"115 (2.92) 


.035 (.89) 
020 (.51) 
-300 (7.62) 
(NOTE 5) 
015 (.38) .395 (10.03) 


010 (.25) .300 ( 7.62) 


counterclockwise to pin #14 when viewed from the top. 





NOTES: 


1. 


2. 


.255 (6.48) 
.245 (6.22) 


-125 (3.18) 
-115 (2.92) 


.035 (.89) 


020 (.51) 
138 (3.51) 


120 (3.05) 
015 (.38) 


010 (.25 ) 


203 


Controlling dimension: inches. Metric are shown in 
parentheses. 

Package dimensions conform to JEDEC specification 
MS-001-AE for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 20 leads (issue B. 7/85) 


. Dimensions and tolerancing per ANSI Y14, 5M-1982. 
. "T', "D" and "E" are reference datums on the molded 


body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 


. These dimensions measured with the leads constrained 


to be perpendicular to plane T. 


. Pin numbers start with pin #1 and continue 


counterclockwise to pin #20 when viewed from the top. 


322 (8.18) 


‘300 (7.62) 
(NOTE 5) 


.300 (7.62) 
(NOTE 5) 
.395 (10.03) 


.300 ( 7.62) 
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395(1003) 


255 (648) 


™m 
s 
wo 
wn 
© 
NV 


204 


) 
[oTOCZET @) 


L256(3190) 
p24 t 
[TIE[OG) 


a] 
tv] 


fe[OG.004 010) 





een 
. ne 


24-PIN PLASTIC DUAL-IN-LINE (300mil-wide) 





853-0410 98727 
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14-PIN PLASTIC SMALL OUTLINE (SO) 


r fé/06]) 0.004) 


LERANCING 


| ical (050) BSC 


4 


7. 


855 (0337) 


] x COTOIX 45° 
& 
F8tO0H 


- 


e 
3 
3 
rs 
oe 
e 
a 
ju 
| 
+ 
gi 
8 
ko 
nm 


aL 


[Alio co 


853-0175 91504 
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Package Outlines 





20-PIN PLASTIC SMALL OUTLINE (SOL) 


NOTES: 
1. Package dimensions conform to JEDEC specification 
MS-013-AC for standard small outline (SO) package, 20 
leads, 7.50mm (.300"’) body width (issue A, June 1985). 
. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 
. Dimensioning and tolerancing per ANSI Y14.5M- 1982. 
' ."T", "D" and "E'' are reference datums on the molded 
| body and do not include mold flash or protrusions. Mold 
; flash or protrusions shall not exceed .15mm (.006"') on 
| ; any side. 
{ : . Pin numbers start with pin #1 and continue 
7.80 (299) 1085 (419) counterclockwise to pin #20 when viewed from top. 
740 (291) 10.26 (404) . Signetics ordering code for a product packaged in a 
| SEO 25 (010) © plastic small outline (SO) package is the suffix D after 
; the product number. 
' 
| 
| 
1 


es 


1.27 (060) BSC | 


@ 
13.00 (512) 


12.80 (496) 1 


285 (.104) 


Ad (019) 32 (013) 30 (012) 
= Sscauy Tele DO] 25 (20) @ 23 (009) 10 (004) 


853-0172 82948 





September 1990 206 


Philips Components—Signetics ABT Products 





Package Outlines 





24-PIN PLASTIC SMALL OUTLINE (SOL) 


7.60 (.299) 
7.40 (.291) 


.27 (050) BSC 


15.60 (.614) 
15.20 (598) 


853-0173 82949 
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NOTES: 
1. Package dimensions conform to JEDEC specification 
MS-013-AD for standard small outline (SO) package, 24 
leads, 7.50mm (.300") body width (issue A, June 1985). 
. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 
. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
."T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 
10.62 (.418) . Pin numbers start with pin #1 and continue 
10.21 (402) counterclockwise to pin #24 when viewed from top. 
6. Signetics ordering code for a product packaged in a 
fe]E ©] .25 (.010) © | plastic smalt outline (SO) package is the suffix D after 
the product number. 


.75 (.030) 


——_— X48" 
.50 (.020) 


2.65 (.104) 
2.35 (093) 


32 (013) 30 (012) 834 (.033) 
.23 (.009) 10 (.004) 559 (.022) 
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SIGNETICS 
HEADQUARTERS 

811 East Arques Avenue 
P.O. Box 3409 

Sunnyvale, CA 94088-3409 
Phone: (408) 991-2000 


oo 
Huntsvill 
Phone: (205) 830-4082 


CALIFORNIA 
Calabasas 
Phone: (818) 880-6304 


Irvine 
Phone: (714) 833-8980 
(714) 752-2780 


San Diego 
Phone: (619) 560-0242 


Sunny 
Pre: “(408) 991-3737 


COLORADO 
Aurora 
Phone: (303) 751-5071 


GEORGIA 
Atlanta 
Phone: (404) 594-1392 


ILLINOIS 
Itasca 
Phone: (708) 250-0050 


INDIANA 
Kokomo 
Phone: (317) 459-5355 


MASSACHUSETTS 
Westford 
Phone: (508) 692-6211 


MICHIGAN 
Farmington Hills 
Phone: (313) 553-6070 


NEW a 
Parsipp 
phere boot) 334-4405 


Toms River 
Phone: (201) 505-1200 


NEW YORK 
mepPoee Falls 
one: (914) 297-4074 


eae 
Colum 
phone: "(614) 888-7143 


aE rene: (513) 436-0066 
OREGON 


Beaverton 
Phone: (503) 627-0110 
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Sales Offices, 


Representatives & 
Distributors 


PENNSYLVANIA 
Plymouth Meeting 
Phone: (215) 825-4404 


TENNESSEE 
Greeneville 
Phone: (615) 639-0251 


eo 
Aust 
Shane: (512) 339-9945 


Richardson 
Phone: (214) 644-1610 


CANADA 


SIGNETICS CANADA, LTD. 


Etobicoke, Ontario 
Phone: (416) 626-6676 


Nepean, Ontario 
Phone: (613) 225-5467 


REPRESENTATIVES 


ALABAMA 
Huntsville 
Elcom, Inc. 
Phone: (205) 830-4001 


ARIZONA 

Scottsdale 
Thom Luke Sales, Inc. 
Phone: (602) 941-1901 


CALIFORNIA 

Folsom 
Webster Associates 
Phone: (916) 989-0843 


COLORADO 

Aurora 
Thom Luke Sales, Inc. 
Phone: (303) 751-5011 


CONNECTICUT 
Wallingford 


JEBCO 

Phone: (203) 265-1318 
FLORIDA 
Oviedo 


Conley and Assoc., Inc. 
Phone: (407) 365-3283 


GEORGIA 
pacha 
Elco 
Phone: (a6) 447-8200 


ILLINOIS 

Hoffman Estates 
Micro-Tex, Inc. 
Phone: (708) 382-3001 


INDIANA 
Indianapolis 


Mohrfield Marketing, Inc. 


Phone: (317) 546-6969 


IOWA 
Cedar Rapids 
J.R. Sales 
Phone: (319) 393-2232 


MARYLAND 

Columbia 
Third Wave Solutions, Inc. 
Phone: (301) 290-5990 


MASSACHUSETTS 
Chelmsford 


JEBCO 
Phone: (508) 256-5800 


MICHIGAN 

Brighton 
AP Associates, Inc. 
Phone: (313) 229-6550 


MINNESOTA 

Eden Prairie 
High Technology Sales 
Phone: (612) 944-7274 


MISSOURI 
Bridgeton 
Centech, Inc 
Phone: (314) 291-4230 


Raytown 
Centech, 
Phone: BIS; 358-8100 


NEW HAMPSHIRE 
Hooksett 


JEBCO 
Phone: (603) 645-0209 


NEW MEXICO 
Albuquerque 

F.P. Sales 

Phone: (505) 345-5553 


NEW YORK 
Ithaca 
Bob Dean 
Phone: (607) 257-1111 


Rockville Centre 
S-J Associates 
Phone: (516) 536-4242 


ee eine Falls 
Phone: (514) 297-6406 
NORTH CAROLINA 
one 
Phone: (919) 934-8136 
OHIO 


Aurora 


InterActive Technical Sales, 


ne. 
Phone: (216) 562-2050 
Columbus 


InterActive Technical Sales, 


Inc. 
Phone: (614) 888-1256 


ai 


Dayton . 
nterActive Technical Sales, 


Inc. 
Phone: (513) 436-2230 
OREGON 


Beaverton 
Western Technical Sales 
Phone: (503) 644-8860 


PENNSYLVANIA 

Hatboro 
Delta Technical Sales, Inc. 
Phone: (215) 957-0600 


TEXAS 

Austin 
Synergistic Sales, Inc. 
Phone: (512) 346-2122 


Houston 
Synergistic Sales, Inc. 
Phone: (713) 937-1990 


Richardson 
Synergistic Sales, Inc. 
Phone. (214) 644-3500 


UTAH 
Salt Lake City 


Electrodyne 

Phone: (801) 264-8050 
WASHINGTON 
Bellevue 


Western Technical Sales 
Phone: (206) 641-3900 


Spokane 
Western Technical Sales 
Phone: (509) 922-7600 


WISCONSIN 
Waukesha 

Micro-Tex, Inc. 

Phone: (414) $42. 5352 


CANADA 

Calgary, Alberta 
Tech-Trek, Ltd. 
Phone: (403) 241-1719 


Mississauga, Ontario 
Tech-Trek, Ltd 
Phone: (416) 238-0366 


Nepean, Ontario 
ech Trek, Ltd. 
Phone: (613) 225-5161 


Richmond, B.C. 
Tech-Trek, Ltd. 
Phone: (604) 276-8735 


Ville St. Laurent, Quebec 
Tech-Trek, Ltd. 
Phone: (514) 337-7540 


PUERTO RICO 
Santurce 

Mectron Group 

Phone: (809) 728-3280 
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DISTRIBUTORS 


Contact one of our 

local distributors: 
Anthem Electronics 

Falcon Electronics, Inc. 
Gerber Electronics 
Hamilton/Avnet Electronics 
Marshall Industries 
Schweber Electronics 
Wyle/LEMG 

Zentronics, Ltd. 


FOR SIGNETICS 
PRODUCTS 
WORLDWIDE: 
ARGENTINA 
Philips Argentina S.A. 


Buenos Aires 
Phone: 54-1-541-4261 


AUSTRALIA 


Philips Components PTY Ltd. 


Artarmon, N.S.W. 
Phone: 61-2-439-3322 


AUSTRIA 
Catcpicnioene Philips 


prone: 43-222-60-101-820 


BELGIUM 

N.V. Philips Prof. Systems 
Brussels 
Phone: 32-2-525-61-11 


BRAZIL 
Philips Components 


a0 Paulo 

Phone: 55-11-534-2211 
CANADA 
Philips Electronics Ltd. 


Scarborough, Ontario 
Phone: (416)292-5161 


CHILE 

Phillps Chilena S.A. 
Santiago 

Phone: 56-02-077-3816 


COLUMBIA 
Iprelenso, Ltda. 

Bogota 

Phone: 57-1-2497624 
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DENMARK 
Philips Components A/S 
Copenhagen S 
Phone: 45-1-54-11-33 


FINLAND 
Philips Components 


Espoo 
Phone: 358-0-502-61 
FRANCE 
Philips Composants 
Issy-les-Moulineaux 


Cedex 
Phone: 33-1-40-93-80-00 


GERMANY 

Philips Components 
Hamburg 
Phone: 49-40-3-296-0 


GREECE 
Philips Hellenique S.A. 
Tavro 


s 
Phone: 30-1-4894-339 
4894911 

HONG KONG 

Phillps Hong Kong, Ltd. 
Kwai Chung, Kowloon 
Phone: 852-0-424-5121 


INDIA 

Peico Electronics 

& Elect. Ltd. 
Bombay 
Phone: 91-22-493-0311/ 
4930590 


INDONESIA 
P.T. Philips-Ralin 
Electronics 
Jakarta Selatan 
Phone: 62-21-517-995 
IRELAND 
rolles Electronics Ltd. 


Dublin 
Phone: 353-1-69-33-55 


ITALY 
Philips S.p.A. 
Milano 
Phone: 38-2-67-52-1 
JAPAN 
Phitips Japan Ltd. 
Tokyo 


y 
Phone: 81-3-740-5028 


KOREA 
te Electronics, Ltd. 


oul 
Phone: 82-2-794-5011 
MALAYSIA 
Philips Malaysia SDN BHD 


Petaling Jaya 
Phone: 60-3-734-5511 


MEXICO 

Philips Components 
Juarez, Chihuahua 
Phone: (16)18-67-01/02 


NETHERLANDS 
Philips Nederland 
Eindhoven 
Phone: 31-40-783-749 


NEW ZEALAND 
Philips New Zealand Ltd. 
Auckland 
Phone: 64-9-605-914 


NORWAY 
Norsk A/S Philips 
Oslo 
Phone: 47-2-68-02-00 


PAKISTAN 
Philips Electrical Co., Ltd. 


Karachi 

Phone: (021)725772 
PERU 
Cadesa 


San Isidro 
Phone: 51-14-350059 


PHILIPPINES 


Philips Industrial Dev., Inc. 


Makati-Rizal 
Phone: 63-2-810-01-61 


PORTUGAL 
eee Portuguesa SARL 


on 
Phone: 351-1-68-31-21 


SINGAPORE 
Philips Singapore 
Pte., Ltd. 
Singapore 
Phone: 65-350-2000 
SOUTH AFRICA 
SA Philips (PTY), Ltd. 
Johannesbur 
P.O. Box 743 
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SPAIN 

Philips Components 
Barcelona 
Phone: 34-3-301-63-12 


SWEDEN 

Philips Components A.B. 
Stockholm 
Phone: 46-8-782-10-00 


SWITZERLAND 
Philips A.G. 

Zuerich 
Phone: 41-1-488-2211 


TAIWAN 
Philips Taiwan, Ltd. 
Taipei 
Phone: 886-2-509-7666 
THAILAND 
Philips Electrical Co. 
of Thailand Ltd. 
Bangkok 
Phone: 66-2-223-6330-9 
TURKEY 
Turk Philips 
Ticaret A.S. 


Istanbul 
Phone: 90-1-179-27-70 


UNITED KINGDOM 
Philips Components Ltd. 


London 

Phone: 44-1-§80-6633 
UNITED STATES 
Signetics (IC Products) 


Sunnyvale, California 
Phone: (408) 991-2000 


URUGUAY 

Philips Components 
Montevideo 
Phone: (02) 70-4044 


VENEZUELA 
eee S.A. 

Caraca' 

Phone: 58- 2-241-7509 


ZIMBABWE 

Philips Electrical (PVT) Ltd. 
Harare 
Phone: 47211 


8/24/90 
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PHILIPS 


Philips Components — a worldwide Company 


Argentina: PHILIPS ARGENTINA S.A. Div. Philips Components, Vedia 3892, 
1430 BUENOS AIRES, Tel. (01) 541-4261. 

Australia: PHILIPS COMPONENTS PTY Ltd, 11 Waltham Street, 
ARTARMON, N.S.W. 2064, TEL. (02) 439 3322. 

Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H., 

UB Bauelemente, Triester Sr. 64, 1101 WIEN. Tel. (0222) 60 101-820. 

Belgium: N.V. PHILIPS PROF. SYSTEMS — Components Div., 

80 Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02) 5256111. 

Brazil; PHILIPS COMPONENTS (Active Devices) 

Av. das Nacoes Unidas, 12495-SAO PAULO-SP, CEP 04578, P.O. Box 7383, 
Tel, (011) 534-2211 
PHILIPS COMPONENTS (Passive Devices & Materials) 
Av. Francisco Monteiro, 702 — RIBEIRAO PIRES-SP, CEP 09400, 
Tel. (011) 459-8211. 
Canada: PHILIPS ELECTRONICS LTD., Philips Components, 
601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M& 
Tel. (416) 292-5161. 
(IC Products) SIGNETICS CANADA LTD., 1 Eva Road, Suite 433, 
ETOBICOKE, Ontario, M9C 425, Tel. (416) 626-6676. 

Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, 
Tel. (02) 773816. 

Colombla: IPRELENSO LTDA., Carrera 21 No. 56-17, BOGOTA, D.E., 
P.O. Box 77621, Tel. (01) 2497624. 

Denmark: PHILIPS COMPONENTS AS, Prags Boulevard 80, PB1919, DK-2300 
COPENHAGEN S, Tel. 01-541133. 

Finland: PHILIPS COMPONENTS, Sinikalliontie 3, SF-2630 ESPOO 
Tel. 358-0-50261. 

France: PHILIPS COMPOSANTS, 117 Quai du President Roosevelt, 

92134 ISSY-LES-MOULINEAUX Cedex, Tel. (01) 40938000. 

Germany (Fed. Republic): PHILIPS COMPONENTS UB der Philips G.m.b.H., 
Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 

Greece; PHILIPS HELLENIQUE S.A., Components Division, 

No. 15, 25th March Street, GR 17778 TAVROS, Tel. (01) 4894339/4894911, 

Hong Kong: PHILIPS HONG KONG LTD., Components Div., 

15/F Philips Ind. Bldg., 24-28 Kung Yip St, KWA! CHUNG, Tel. (0}-4245 121. 

India: PEICO ELECTRONICS & ELECTRICALS LTD., Components Dept., 
Band Box Building, 254-D Dr. Annie Besant Rd., BOMBAY — 400025, 
Tel. (022) 493031 1/4930590. 

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components Div., 
Setiabudi Il Building, 6th Fl., Jalan H.R. Rasuna Said (P.0. Box 223/KBY) 
Kuningan, JAKARTA 12910, Tel. (021) 517995. 

Iretand: PHILIPS ELECTRONICS (IRELAND) LTD., Components Division, 
Newstead, Clonskeagh, DUBLIN 14, Tel. (01) 693355, 

Italy: PHILIPS S.p.A., Philips Components, Piazza lV Novembre 3, 

1-20124 MILANO, Tel. (02) 6752.1. 

Japan: PHILIPS JAPAN LTD., Components Division, Philips Bldg. 13-37, 
Kohnan 2-chome, Minato-ku, TOKYO (108), Tel. (03) 7405028 

Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Components 
Division, Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, 
Tel. (02) 794-5011. 

Malaysia: PHILIPS MALAYSIA SON BHD, Components Div, 

3 Jalan SS15/2A SUBANG, 47500 PETALING JAYA, Tel. (03) 7345511. 

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la Republica, No 215 

+ Local 5, Cd Juarez CHIHUAHUA 32340 MEXICO, Tel. (16) 18-67-0102. 

Netherlands: PHILIPS NEDERLAND B.V., Marktgroep Philips Components, 
Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 783749. 

New Zealand: PHILIPS NEW ZEALAND LTD., Components Division, 

110 Mt. Eden Road, C.P.0. Box 1041, AUCKLAND, Tel. (09) 605-914. 

Norway: NORSK A/S PHILIPS, Philips Components, Box 1, Manglerud 0612, 
OSLO, Tel. (02) 680200. 
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Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD., Philips Markaz, 
MA Jinnah Rd., KARACHI-3, Tel. (021) 725772. 

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612, 

Tel. §1-14-350059. 

Philippines: PHILIPS ELECTRICAL LAMPS INC., Components Div., 106 Valero 
St. Salcedo Village, MAKATI, P.O. Box 911, METRO MANILA, 

Tel. (63-2) 810-0161 

Portugal: PHILIPS PORTUGUESA S.A.R.L, Av, Eng. Duarte Pacheco 6, 
1009 LISBOA Codex, Tel. (019) 683121. 

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div., Lorong 1, 
Toa Payoh, SINGAPORE 1231, Tel. 3502000. 

South Africa: S.A. PHILIPS PTY LTD., Components Division, 
JOHANNESBURG 2000, P.O. Box 7430. 

Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA, 

Tel. (03) 3016312. 

Sweden: PHILIPS COMPONENTS, A.B., Tegeluddsvagen 1, 
S-11584 STOCKHOLM, Tel. (0)8-7821000. 

Switzerland: PHILIPS A.G., Components Dept., Allmendstrasse 140-142, 
CH-8027 ZURICH, Tel. (01) 4882211. 

Talwan: PHILIPS TAIWAN LTD., 581_Min Sheng East Road, P.O. Box 22978, 
TAIPEI 10446, Taiwan, Tel. 886-2-509-7666. 

Thailand; PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, 
P.O. Box 961, BANGKOK, Tel. (02) 233-6330-9. 

Turkey: TURK PHILIPS TICARET A.S., Philios Components, 

Talatpasa Cad. No. 5, 80640 LEVENT/ISTANBUL, Tel. (01) 1792770. 

United Kingdom: PHILIPS COMPONENTS LTD., Mullard House, 

Torrington Place, LONDON WC1E 7HD, Tel. (01) 5806633. 

United States: (Color Picture Tubes - Monochrome & Colour Display Tubes) 
PHILIPS DISPLAY COMPONENTS COMPANY, 1600 Huron Parkway, 
P.O. Box 963, ANN ARBOR, Michigan 48106, Tel. (313) 996-9400. 

(IC Products) SIGNETICS COMPANY, 811 East Arques Avenue, 
SUNNYVALE, CA 94088-3409, Tel. (408) 991-2000. 
(Passive Components, Discrete Semiconductors, Materials and Professional 
Components) PHILIPS COMPONENTS, Discrete Products Division, 
2001 West Blue Heron Bivd., P.O, Box 10330, RIVIERA BEACH, 
Florida 33404, Tel. (407) 881-3200 
Uruguay: PHILIPS COMPONENTS, Coronel Mora 433, MONTEVIDEO, 
Tel. (02) 70-4044. 

Venezuela: MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, CARACAS 1074A, 
App. Post. 78117, Tel. (02) 241 7509. 

Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD., 62 Mutare Road, HARARE, 
P.O. Box 994, Tel. 47211. 


For all other countries apply to: Philips Components Division, Strategic 
Accounts and International Sales, P.O. Box 218, 5600 MD EINDHOVEN, The 
Netherlands, Telex 35000 phtcn!, Fax 23753. 
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